














































4 19-65 y — Rs seal ad 
: mu 9-68 Sfr 68 ገጻ — choc 
diria Burroughs Welcome Company | — PE 
8383 of Drug: AIT Capsules i weeks Y ; 
በ86 REVIEUED: 96105 2. 1 2.2022, a, ecenber 2 1988; 
Volumas 3.1 and 3.2, January. 15, 1ኛ? - 
Eur Cooper, n. Bas, eee! is Sha sedicat officer tor this ‘submission 


ae Background - ea Ma aga BAL Bag a — — Sel መጅ ወ” s 


A. This NDA contains one cantar fed el (nica Pd — ለ ቪገሂሩ- 
_Placabo-Controlled Trial to Evaluate Azidothymid{ne (AZT) ín the Treatment o 
~ Muman Immunodeficiency Virus (HIV) Infections in Patients with Aids Reta 

E Complex (ARC) and Acquired Immune Deficiency Syndrome (6195)›ፆ : 


PU 





De ‘This study was terminated by the sponsor on the Fecosands tion. of a an 
; independent Data Safety Monitoring Board (DSMB) which had been establis! 
the sponsor. The reason for the early termination was the unexpected d l 
j A mortality between the treatzent groups, 4.5, 15 placebo death 
vá, MAT deat! by September 18, 1926. (See Memorandum to Dr. Cooper, INO 
ሽሽ 2^ ce fewenber 26, 1586.) That this difference was unexpected can be sed 
fron the protocol, wherein the evaluation of efficacy was addressed fa te 
antiviral. effect, restoration of immune response and — specified 
of clinical status. Mortality was not mentioned. 
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ዘገቲ ፅየ the early termination of the study, 194 (69% :) of t 
4 not con n the — Curation of treatment, E ATE 








; The study enrolted | patients ‘fron 12 xum The PER f. 
was supposed to be 24 wm The dosage was 250 ^ every four hours. 
sia times per. day). ; 


$ The protocol specified different inclusión criteria: dr — aná 
~ patients. The intent was to enter advanced ARC patients. | Randomization 
| got, however, stratified by diacnosis (i.e., AIDS or ARC). Randomfzation 
፡ stratified by center, and, within center, by baseline T-helper (T4) cet 
 £Ount, The baseline "4 count was supposed to he the average of thr 
pra-entry and one day of entry) deterainations, However, inclusion fa. 
définad strata (*Low* 1f 14 was 1655 than 100 or "High" 17 14 was. greater 1 
100). was based on the average of the two pre-entry determinations, Twenty 
atienti were placed in the T4 strataa which did not correspond to their | 
ና E 14 count. Sat ca in a small number of cases this was the resul 
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f " weight i and T4 cell count. 


“by SHE ERY 91:9 201 patents በ AT, 19 placebo). (The FDA esi 





: ር. The primáty efficacy variables a were e dcath አበ theo occurrence ef. V 
. Opportunistic infections (Ols). Secondary efficacy variables included the = 
neulsar of symptoms, the sua of 57፡55 scores, RECTO ይና peices Pee 


i ጨ . ቃታ” iy 





gives ¿22 for tha በርጋ52ዮ of patients. Patient 1102 (AZT-ARC) was mistakenly 
distualiffed after four dsys of treatment and was then reacnitted as patient : 


(C0 M10 seven weeks lator. The sponsor's mortality analyses exclude patient . DER 


1102, and are based en 281 patients. All their other analyses fncluda patient 


.. . M02. There 15 some justification for this since events of interest, other c7 


thin death, could have occurred to that person during the short time that he Le 
was patient 1102. Hewever, since mortality is the most Important indicator of .-. 
efficacy in this study, and since there actually were 281 different patients . E 
enrolled, I am excluding patient 1102 fn my sursary of the study sample.) ee 
Thara were 160 AIDS patients (55 AZT, 75 placebo) and 121 APC patients (59 AIT e 
and 62 placebo). The breakdcwn did diagnosis a and baseline ገ4 Stratum ror Lag | 











| pregnent is given below. J— oe ae eee Ped 
" ` ከ13፡በዕ፥515 T4 Stratum - AT UT ። 
AIDS - 1:7 . 9 ' 6 77 ፳፻ . 
AIDS -. HIGH — | s . 132 
ARC | T. E 22 hip e 
ARC D RU EN EN eee 


E. The maan tice on study ነ was 120 deys for AZT and 116 days — The — 
corresponding medians were 127 and 120 days. — d = ce 


f. Baseline conparability was assessed by the sponsor with —— to age, ue 
waisht, Karnofsky score, number of syzptoms, sum cf symptom scores, T cell ፡ - - 
eset tnd the number of cays from the diagnosis of Pneumocystis carinii - 

priv anta (PCP) until entry. The last of these variables was relevant only - 


-— t d 


for the AIDS patients. The mean number of days since the diacnosis of PCP was iu 
d uat (558517 longer (p=.04) for placebo (86.6) than for AZT (77.5). None ot. — 
the zr comparisons was statistically significant. In each case the p-value ^ 


3. 2514511531 ማን 


A. Survival data techniques were used to compare the treatments with respect | 
to tha tine to death, tíze to (first) OI, time to Kaposi's sarccaa and time to 
first transfusion. The sponsor use’ the Cox Regresston analysis or the . 
&ccolerated failure tine rode! avatiable from SAS. The latter methodology was 
— essa no evants occurred in at least one treatzent group. When such 15 

the cose the Cox Regression ana’ysis cannot be performed. Both of these - 

pre ን can be used to adjust the treatment comparisons for other factors - 
(s uch as diagnosis, T4 stratum, days since diagnosis of PCP, center or log of 





ut the accelerated failure tine model from SAS.- I performed analyses for ^ 








E 14 cen mne) t that may affect the o occurrence of f the ‘event [5.5... 
death or 01). ። ! Su » 





I peanalyeod the TN and 01 data — tr the tox Regression መ ጌቺ 
- analysis fren EDP, which provides rore information than does the SAS version, | 7 a 


~ subsets of the data for which the sponsor did not present analyses. Also, I P. 
 " adidsted for factors, other than treatment, in ways that were more extensive - < 
““ghan the sponsor's. "For these reascns all of the results reported below that a 
. relate to analyses of tine to death or time to OI, with one exceptien, come ^ 
_ የየር2 ny analyses. mU other results ቁይ betor come TOn the — 
analyses. E : * m 
5. stratified Wilcoxon Rank Sum tests — the Pesta tna defined - EE 
by diagnosis and T4 stratum, f.e., AIDS-Low, AIDS-High, ARC-Low and ARC-Hfgh) . 
were used to analyze baseline comparability, change from baseline for me R S 
secondary efficacy variables and enenge"! He baseline for — Saur: 
Tacora tory variables. ce a i 2 uo — 
C. Hantel's procedure For ‘ordered testi data | (stratified in the a sane. E 
manner as the Wilcoxon Rank Sum tests) was used to analyze the severity of GIs .- 
Skin test conversions, virology, number of transfustons and adverse reactions; 7073005 


D. Locistic regression analyses were used to investigate whether certain ረ 
factors, Such as diagnosis, baseline T4 cell court, certain baseline clinical -- 
latcratory varfables or certain concomitant medications, would increase the 

- risk cf hemoglobin or neutrophil toxicities for AZT patients. : 


E. Mi report ted p-values are two-tafled. — ES fr 


4. Racul ts E 


A. Mortality Analysis 00 L7 


1) The variable analyzed was the tine (in days} frem entry to death for . . 
በይ ም who died, or the time from entry to study termination for patients . | .:.- 

tho did not die. The latter 15 called a censored survival time because 2 e 
25፡42: of the event of interest, f.e., death, fs cut off or censored as a = > 
result of the study termination. Ancther tyre of censored survival tise P E 
occurs when patients drop out of the study and can no longer be observed for Ww. 
the event of interest. Such losses to follow-up did not occur in this study YX 4 
every PIETET vae aiterta Kt study termination the status (dead or alive) of. ( (17 


every Patient was ascertained whether or not. the patient was sim on study. 





2) The treatrent comparisons given below for various subsets. ef patients were. 
arrived at after adjusting for other factors which may be related to the risk 
cf desth. The log of the T4 cell count 15 a factor that was adjusted for Ji 
all of the analyses. The number of days from diagnosis of PCP was adjuste 

for in analyses that included only AIDS patients. (This was done because — sind 
the significantly — mean number of days since Sinai of PC? "er the 


l placato patients. | It vas tait that. ‘thts — Indícata ‘that — Sie — 
Antroducad a ከ135 fn favor of AZT.” Kowever, the analyses did mot show On 


iis trestosat escpsrisons.) Diagnosis was adjusted for unless the analysis was - 


. accelerated failure tise analysis) and the corresponding p-value. The ... 


. tikos tato account tha fact that the patients wore observed for different - 





had been entered at a later stzce in their disease, and that this could have 


factor to have had a significant effect on the time to death, and its: EE 
inclusion fn the analyses had virtually no effect on the significance ef the * 





estricted to patíonts frea a single diagnosis. | Baseline T4 stratum (1.6., LE 





n re Rig or Low) 535 adjusted for n whe nn Ter mae vations AIDS Loos E 
and” ARC Patients, -s spo 1 | ን ን ነ 


— 


TN 3) The table belcw provides the following inforzation for each saint the ፡ 
|^ ክር=:2ኛ of deaths (d), the number of patients starting the study (n) and the +. 
. —Raplan-=Hafer estinates for the probability of surviving 24 weeks (K-MY for - 
esch treatzent, the cht. «square statistic with one degree of freedom (based on 










tha Score test from the Cox Regression analysis or the Log-Rank test from te 
Kspian-“eler estimate, which 15 expressed as a percentage for convenience, 


lengths of tine, and, therefore, had fnherently different chances of dying -- 
curing the study. The crude survival rate, ned divided by n, which would ——^ 
ascun2 that every patient had the same chance of dying in the study, gen erally 
would be different frea the Kaplan-Refer estinate.  Furtherzore, the erare — ፦” 
rata has no statistical validity under these e and is 801. PIS 
explicitly reported (በ th 12 table. nett, — E 


Teble 2 - Portal tty ' : 











. a ; AZT — a 5 Placebo _ RES tea በ) 
5.::2:. UC. ሺ. NN 4 on eM. y? e 
An - : 1 14 855. 19 127. 755 18.13 ,0001- 

Lew T4 17:89 55 15 90 - 705 13.04 .0003 — 
High Ts .... 0 - 53 10$ 4, 47. 915 5,0ዩ .025 7 > 
AIS 1 ፳ Py 75 76512, .ጀ00ሰ4- -:. - 

RRC - e 53 1065 ^82 B. 5,82 .Q06 - .. 
T: s 220 1 117. 975 18 109 72117. 13 ,0001 -. 7. 
ፐ4 > 220 0 27 100% 1. 298 96 0.52 ,24 .- 


፤ኒ 15 evident, freca the toble that 1f ona considers the results based on all 
dud det ALOS patients or patients in the low baseline Té cell count group, 
hen the difference in mortality between AZT and placebo 15 strikingly 


te sress{ve. Tha results based on the APC patients or the patients in the High 
- 2 Paceline TÀ cell count qe nm mien ass are much 
—— izpressive. ::-. 


In order to investigate ce the tole et. the baseline n E — 

tr. Cocper suggested comparing tha treatments among patients whose baseline T4 

call esunt was less than or equal to 250 and among patients for which ft was 

‘greater than 200. It turned out that when we entered the mortality and OI - 
+ A ; ። 7 face 





data into cur  conputer | Ke “used din tires d ia which he sponsor had SANT 
rounded-off the log of the T4 cell counts. As a result of this round-off - 
error, I wound up using 220 as the cutpoínt instead of the intended 200. ^. 
| Fifty-five patients had baseline T4 cell ccunts fn excess of 220... Five ` nr 
c. additional patients, nona of whca died or had an 01, had counts between 200 . 
^ => and RAS aede met patients (29 AZT, 31 placebo) hed baseline T4 cell counts 
zn es wzrs Greater than 200. Results based on analyses using 200 as the ^ 5 
tz231nt would te very siallar to those which used 220, pricarily because none 
of ‘the e. nmt died. quM n ase using i ane were 895. : 
per oraed. 2 = ERS = 





The analysts t that Included — with Ta cell counts PA 5868፡8 or cial to ር ያዥ 
220 accounted for all but one of the 20 deaths that occurred. Thus, the ። ': 

_ treatment comparison among these patients 15 just as impressive as ft was when — 
all patients were considered. In the analysis that included patients with ፐ4-- 
c211 counts greater than 220, the treatment comparison was decidedly . : LT By 
uninpressive (pe.34). Two ftems are evident from this analysis. The first is NM 
that this subset of patients accounted for only one death (a placebo ARC — 
patient). The second is that not a lot of patients with high T4 cell counts ^ pue 
(1.e., > 220) were studied. These goa accounted for Morir 207 : — 






of the patient sample. ACD MEC — — 


It turned out that of the 55 atients with Ta tell counts: greater ‘than 220, 7 ] 
፡ all tut six (1 AZT, 5 Seo were ARC patients. Consequently, any results 
l for patients with T4 counts fn excess of 220 are e 6556518117 S for "A 
patients with Td counts tn excess of 220. 


ፅን Teo patients (both placebo ARC patients) died very — fn the — one Wee 
at 10 deys and one at 21 days. Paco 
encush at entry that they should not Rave been included in the study. We 
rod he mortality analyses after excluding these two patients. The pater 
new analyses showed that after these exclusions the p-value for the treatment ¿Leda? 
ecoparison emong the ARC patients increased from .016 to .045, Also, one of ` ሚሚ 
the excluded patients accounted for the cnly death among patients with TA >. 
counts in excess of 220. Thus, with this patient's exclusion there would be 

E absolutely no evicence (1.e., 0 desths ín 27 patients for each treatment 


group nce in mortality between AZT and placebo anon tí RI L 
with bos2Tine TA cell counts 






reater than e exciusion of these two . 


meact cn any o e other mortality analyses. 


$) At one time in the review process it { ro 
(investiga oF $qua ified. pis investigator accounted for two . 
deaths (hari-placsho ARC patients) among his 15 patients, 1 reanalyzed the ` 
| cortality “data excluding these yo patients. The only analyses where these ] 
exclusions had any impact were ín those for APC patients, where the p-value —— 
{Increased from .016 to .043 1f only Investigator fi0's patients were excluded, - 
end Increased to .22 1f the two early deaths were also excluded, It was 


finally decided that lification of Investigator no wi |. mot 
on ated. - l . 


wt, 2 eee cheap ም us p 














=. Tiza 13 MH o — Du 


1ን Tha vartadle 68317=22 vos ths tis 2 + (tn — fu — to the first wm — 


= MIOS-Osfining OI for patients who hed en OI, or tine to study termination for Eau 
| gatio SU Ca study withest ርበ OT at study toraínatíca, or tice to i 
, Withdrzcil for patients «ho dropped cut without en OT prior to study . 
l tersinaticn. Tits 15 different frea what wcs done for the cortality data. l 
15 cobionts who dropped cut prior to study balls iiid (y on 76 longer: E 







Ror such patients 


2) The sona analyses that were performed for the mortality data were e also XN 
parforzid for the OI data. The table below provides the same information fo 
Cis as did the previous toble for deaths, with two differences. Instead of 





te: : ad hac in 
of ‘thet withdrawal froa the study and the study ternination, 7. 






providing the Koplan-Hefer esticate for the probability of not cettina an OI - ኣ- 


13 25 ኒ፡22:2 (which would be analocous to the estímates for the probability of A 
aot ፎሠዮገነ ft seczed to re to be rore reascrable to provide the Kaplen-Mefer - 








—— ze for the probability of getting an OI. Instead of using d to denote - 


nte: 535.» 


ፐ:516 3 = የ===ዮዩርጣ15ቶ1ሮ Infecticns 





ES n | me Placebo £ 
€: Seat 4 "s | 1. | 12 
Tid HE l 11.93 
low T4 21 e £,7€ 
Eigh T4 3 GD 7.65 
Ares 19 E y 8.15 
hos 5 fa €t 13 €2 301 2.92 
14 « 220 23 118 305 - 41 3109 515 9.55 
፲5 > 229 1 27 42 ' -4 28 155 0.58 


t.» ዩ።።2ኞ of deaths, 1 15 used to cenote the nuaber of opportunistic - el 


value 

.0000 EE 
909047 aso ;2 

2006 
004 
C087 
002 
45 


` 


arthects post of the stove comparisons were highly statistically significant, 
thorea rocults were generally, except for the group with Kish T4 cell counts at 
5521185, 1655 1ር2የ2251ሃ5 than were the results of the cortality analyses. 
For two subsets, ARC patients and patients with baseline T4 counts exceeding 
522, the treatoent comparisons were not significant. In the latter subgroup, 
` gs fn the cortality analysis, the p-value was considerably larger than .05. 


1) The sponsor also presented analyses which excluded 015 that occurred 
during t^» first six weezs. The rationale for this was that these early 0!5 
"oy fave been ongoing but undetected at entry.” In actuality patients who 
hog cn OF within six weeks were not excluded, rather the occurrence of that 0] 
ነን ፍ22 ignored. For all such patients their tine to OI turned out to be a tine 
ነ) censored by P teraination or withdrawal. None of the patients had a 





1e 


— — * 


mmm 


DU second or. CHROME 4f — — Md had ünother ol, id: it had occurred a 
EUM aft or six weeks, the tine to that 01 would have been used in the HM o 


E ከዩ able Belew gives the results of ay analyses of the time to first or data | 
- . after excluding OIs that occurred E the. Her six weeks. 
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፡ የደምብ: patients n Xt, Ve placebo) ከ84 65 which occurred dart i te e E 





» Te format is 
- the seze as that for Table 3. | E * e i: 





DLLN 


Table 4 - PE Infecttons A After 6 Ner ; 


6o AI MIT : 70 CPhaebe -::'::-=።-፦- . 'ኗ:.. 


Subset ..።.  1የክ ዴ d n KEM y? 
Mi EE, T2 Vas ፐ55 - 33 “37 3e 133 
Low T4 e -12 92 31n $25 90 4፡5 - 8,99 
High 14 oi 0 53 05 -:- 8 47 24% 10.25 
AIDS ...:.. 12 85 2052. -24 . 75 455 8.22 
Arc 75 | 0 60 01 ". 9 62 2፡5 10.56 
T4 < 220 7-757575 1? 118 223 | 30 109 425 14.50 
T1» 220 — 0 27 0 3 88 125 1.17 ,2 





Sinca the sane number of patients ü. e. twelve) had an OI within six weeks, o... 

ha exclusion of these CIs oucht to magnify the difference between AZT and "oes 
placeso. This 15 indeed tn what happened for each of the analyzed subsets, as :: -- 
evidenced by the consistently smaller p-values in Table 4 as compared to those -7:7 
tn Table 3. Table 4 shows that for the patients treated with AZT, only AIDS 

atients fn the Low T4 stratum had ols that occurred after sx weeks in 

study. c — ae 
The treatnent 568146 for the ARC TENA which was በዕቲ significant when. MP 
early Ols were counted (p*.037), was significant when they were excluded ^ > 2.7 
(23.002). The only subset fn which the treatment comparison was not . — , 
51፡8171፡፪8: after the exclusions was ín the patients whose baseline n count - 
exceeded 220, where the p-value decreased from .45 to .28. E eL ን 
The sponsor didn't explain why six weeks was chosen as the cut-off — M 
R2wevef, exsainati on of the data indicated that the results tn Table 4 would | 
be Changed ven 16 had the cut-off been four or five weeks, JEN 
4) The exclusión of Investigator no would not have had a 18656 “ርቲ on the 
results. The treatzent comparisons would have been significant for each of - 
the toe Fr subsets, except for —— with hasel ine T4 „counts Mite NS 
5:0 p* 14). : — E 


£) In an attempt to (avestisite whether the AZT dose nar — ef — was 
related to the occurrence of an 0] we requested the sponsor to submit an 
analysis which assessed the e*fect of baseline weight on the time to first OI 
occurring after € weeks for ———— aie — sen There were no 


RET 


ሠ ፡‹አክመዘጨ-ው RE 


5 ፳ፒ5 57 T patients (23 AZT, 2 placebo) who received “acyclovir therapy for ” 


T Analyses of the time to OI shewed a significant difference ín favor of AZT 
(5*,23). | 


patients, p*.075 for AIDS ——— and ware for ARC potere ex 





such 0ls An ATT- treated J ane TAN Since the starting d dose. Nas the sane 


for all pattents, baseline weight and baseline dose per unit of weight were - 
inversely proportional. Tha analysis submitted by the sponsor did not show : 
weight to have had a significant effect on the occurrence of 65 — 


at least tuo weeks, 12 (3 AZT, 9 placebo) developed an OI. In the remaining —., ^ - 
2:2 Patients (122 AZT, 110 placebo), 57 (21 AZT, 36 placebo) developed an 01. ፡ 


enong the patients who received acyclovir 0) and anong those wo did — 


C. Tire to Kaposi's — Analysis — — 2 s 


1) A total of 16 patients (6 AZT, 10 — developed Kaposi's Sarcoma, a 
Ho e. riis patients (3 M 7 placebo) and six were ARC patients (GA. cs 








2) Rone of treatment — was statistically — ሁ.ቭ for wants 


D. Secondery Efficacy Varfables - 


1) The sponsor performed analyses comparing the changes from baseline to 4, ; 
8, E 16, 20 409 24 weeks for a number of secondary efficacy variables 
(nunbar of symptoms, Sum of symptom scores, Karnofsky status, weight and T4 - 

ceti count). The sponsor presented two sets of analyses. The first set - 
included only these patients who were 51111 in the study and for whom an 
otservetion was recorded at the relevant tínepoint. (These are called the . -=. 
Conpicters analyses.) The second set makes use of patients who dropped out by 9 - 
carrying forward thefr last observation. Thus, patients with an observation  - 
Et 16 weeks, who then dropced out of th: study, would be included in the ^.^ 
20- and 26-week analyses using their 16-week observation. (These are called — 
tha lest observation carrie? forward (LOCF) analyses.) There was one. 
restriction on this methodology due to the staggered entry of patients and the - 
stucy's early termínatíon. Observations were not carried forward for a longer  - 
ported of time than the patient would have been observed for if the patient 

Hol not dropped out of the study. For exemple, a patient with an observation 

at ገረ ሄሬ625 wno, if he had not dropced out, would have completed 18 weeks by . 
Study termination would be included in the analyses at 16 weeks but not in nue. 


, analyses at 20 weeks. E 


-. The rationale for the Loc — NS that as sicker patients —— out E 


thafr pocrer scores were no longer taken into account fn the completers 
anclyses. Since more placebo patients dropped out the completers analyses 
would likely bo biased against AZT. The LOCF analyses turned out to be 
sligitiy more favorable to AZT than did the completers analyses. 


2) I wil not describe the results of the analyses in detail. In general Es 
they exhibited the following pattern: sE ; 


| | c) ‘In the analyses for ARC patients and for patients An the High baseline "n. 





0) The — fna —— were uan eds. ኮ ae of AC 

at B weeks and beyond for Karnofsky status, weight and T4 cell count 18 the — 

analyses for all patients, for AIDS pun and for — ín the Low - WO 
baseline T4 cell Count Group. | = eae 2 : ertt 





'ከነ "he above results also held for the — A pu. d the s or the: : 
syapton scores, except for the 24-week analyses, which were not significant... en 











cell count group none of the comparisons were statistically significant for — 

. the nunber of symptoms, the sum of the symptom scores or Karnofsky status. ፥>። 
With respect to weight the results were statistically significant out to 1^ ' 

weeks for ARC patients, but were generally not significantly different for — 

patients ín the High baseline T4 cell count group. With respect to changes in 

T4 cell count for ARC patients and for patients in the High baseline T4 cell | — 
count group the results were statistically significant, out to 20. MIS XN 


d) Nearly an the comparisons between AIT and placebo for the change in Th: 
tell count were statistically significant in favor of AZT. However, in ee ihe ገ 
later analyses (at 16, 20 and 24 weeks), for certain subsets of patients - 
(AIDS, Low baseline T4 cell count group) the statistically significant © ae 
difference was more a reflection of a decrease in T4 counts fn placebo ^ 2:ሪጨ.:... 





patients than an increase ín T4 counts in AZT patients. - em 1 m i 
The pattern exhibited by the AZT group as a whole was (arg OS — 
in T4 cell count followed by a decline over time. The decTine was most 


proncunced fn the sicker groups of AZT patients, to the extent that by 16 - x 
weeks the median T4 cell count for AIDS patients and the median for Low. 4i — 
baseline TA cell count patients were almost back to their baseline Jevels. At 
16 weeks the median increase for AIDS patients was 3. 3 and she median increase — 
fer Low baseline Té cell count patients wet 4. 3. va PE Pu qos 


-2 “መ፦ሕ - መዐ» 





Ax. 4:42”. 5 .. E TL 
* — 


E. Clinical Laboratory Variables በሸ img pro o n 


1) The sponsor performed analyses comparing the changes from baseline for 8 - 
variety of clinical laboratory vartables. In most cases these analyses were °° 
done at 4, B, 12, 16, 20 and 24 weeks. In two cases, B12 and folate, sal -— 
were at 8, 1€ and 24 weeks. The analyses at 24 weeks involved a small segment - 

cf the original sample, usually less than 202. Consequently, I am excluding | 

them from the following summary of these analyses. Unless specified ~ 
otherwise, the results below refer to the treatment — ens which | 

considered an of the patientis F .. መ ዓመ 


ey ፪ከ12- significantly larger decreice for AZT (weeks 8 and ከ6). Ee 
— (difference post evident ín AIDS patients and low baseline n attento) 


b) folate - treatzents not significantly different 


ቃ ". 


€) serum creatinine - treatments not significantly different — 
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594163 - "eod tenti በ55: einen: differant que e 
except woek 4, Significantly larger. decrease for (AZT) 


got assium - _,treatnents not significantly different p UE 
294 4, significantly larger decrease for dcin 


* anlerids, - treatnonts not signifesntly different < 7 
. (axcept week 4, s! igni ffcantly larger decrease for E 


‘bicarbonate, - - treataents not significantly different " 


——— uos 


sent - significantly larger decrease. for AT weeks. 6. 12 and 20), ME = - 





MD. n * 
— phosphatase - stant fteantl larger decrease dd MT (8፡5 8 and iu. i 
2 apri a 


CPK . - significantly ner Increase for AZT (weeks . 12 and 19 vA 
glucose - - treatments not signi 8517 different 5 ate XO. a 
enylaze-treatnents not significantly dift 
(except week 16, signifcantly larger decrease for Am) 


hemsglobin - significantly larger decrease for AZT ሐበ 4, 8, 12 and 16) Y 
(difference. most evident án ARC patients with High baseline n counts). 


hesatocrit - “significantly targer decrease for AZT (weeks 4, 8, 12 and neu 
(difference most evident ín ARC patients with High baseline T4 counts) — 


RSC - Significantly larger. decrease for AZT (weeks 4, 8, 12, 16 and 20). 
(difference most evident in ARC patients with High baseline T4 counts) * 


AGI 


reticulocyte "eunt us treatments not significantly different i — — 


ESR - significantly larger increase for AZT (weeks 4, 8, 12 and — 





platelets - significantly larger increase for AZT (weeks 4, 8, 12 and — 
de 

ECY - significantly larger increase for AZT (weeks 4, 12, 16 and 20) | 

WSC - Significantly larger decrease for MT (weeks 4, 8, 12, 16 and 20) * 


2 aid - significantly larger decrease for AZT (weeks ^ 8, 12. 16 P. 


and 20) 


"— . — — increase for AZT — A 8. and 12) 
Signiticantly smaller decrease for AZT (weeks 16 and 20) . a " 


v 










3 ችው - ————— ‘not eiguiticantly d different : 
(except week 8, significantly larger increase for a). 


a» eostnophtls. - “treatments, not significantly different. 
a) “basophits - = treatnents not significantly different 
ከ5) “pH - treatnents mot significantly different a 


: ec) specific gravity - - treatment not ésentticantly different | 
EL (except week 12, significantly larger Ancrease for ለ፲") - 


2) It should be noted that the significant’: lar er [UND An — — E 
, hematocrit and red blood cell count for the ki patients were most evident in " 
o the ARC patients who were in the High baseline T4 cell count stratum, This . a 
was the subset of patients for which there was the least evidence of efficacy. AN 
F) The number of patients who required a trans fuston vas significantly larger ; 
(p=.0001) for AZT than for placebo. The Kaplan-Meier estimates for the ^ > 
Va probability of requiring a transfusion by Wee were .4] for AZT and 416 for : 
placebo. The table below provides the number of patients who were transfused, -. 
"T t, and the sample sizes, በ. for various subsets of "e m 


E a Ta ble 5 - Kunber of trans fused atients 


መይ ieee front ‘Subset m Treatment l oO t mr P - : 
yes, — AIT 45 1as 


for’ መ o. placebo `: 14 ET . 
/ err > goods placebo `: MEC 4e ue — el i fum 
i mI M 46: LE 
Oye /' 2 aC . ለ2”  ! 6 O on 
EA ad _ M placebo —_—3 — 62 — 








Low TÀ - -- AIT . 7 e? 
- | ር placebo Mie x 90 
High T4 MT . የ. — 53 
| placebo 1 7 ፻ 


| There were significantly more trasfusioni per r patient fn the AIT PN ቺን i 
in the placebo group for all patients (p*.001), for AIDS patients (p=.001), 
for patients in the Low baseline T4 group (p=.001) and for patients in the 
High vaseline T4 group (p»,021). The treatment comparison was mot ———— 
(p=.24) for patients tn the ልደር group. T 
C. The sponsor examined the effect of certain baseline variables (diagnosis, — 
baseline T4 Rm ab Veven, folate level, ን ን cu white blood count, 


T — ketoconazole, 82 pirin, acetaninophen and Give: +: 


qirs anenta (5222916518 «7.5 en/d! 
MuR krisenoa Uere ied in RT IM Cer 


> Test 





Ji factors entered the model only if they did have a significant effect. It ^-^ 

7./. turned out that fn each of the analyses the baseline T4 stratum did ፡፡ Feux e 

- - gfenificantly affect tha probabilities of anemia and neutropenia (the Ru ya tu 
` prezabilities were larger ín the Low stratum than fn the High stratum) but the ^ 


















Eo Eri eem IT on the probability of deve ee — le > 4 
and on the probability of developing erage. 3 


— 


.፡ Pap. ኘ Est y 286575 ài m to Tenis 
E" the: 1315 tie regression model whether or not these factors had à v6: 
;..Sigaificant effect on the probability of anemia or neutropenia. The other . 


. diagnosis did not significantly affect those probabilities. None of the other - 
‘baseline varfables and none of the concomitant medications had a significant Ps 
affect on the probability of anemia. The reason that the actual baseline T4 — - | 
cell count did not have a sicnificant effect was that mest of the effect of .. 
M baseline T4 count had already been taken {nto account through the effect |: 7 
ttributed to the difference between the Low and High baseline T4 cell count 172). 
uu The estinates of the probabilities of anemía (hemoglobin a አድጊ - 
ca/41) were 352 for AIDS patients and 232 for APC patients in ] 
T4 stratum, and 16% for AIDS a and 92 for 
555211በ2 T4 stratum. - 


Three additional baseline vatibus (n2 level, hemoglobin and neutrophil - 
ccunt) and one concomitant medication (acetam{nophen) did have a iM. 
effect on the probability of neutropenia. Lower baseline levels of B12, 

hér cgicbin and neutrophils and longer use of acetaminophen were associated > 
with higher probabilities of neutropenía (neutrophils «750). The estimated | 
probability of neutropenia assoctated with ten veeks of acetaminophen therapy 
rangad from 1.6 times as large (AIDS patient ín the Low baseline T4 stratum) 
to 2.5 times as large (ARC patients in the High baseline T mt as M 
assoctated with no acetaminophen therapy. TE * 





The sponsor. ም the treatzent with respect to the ር — none. 
mild, "woderate or severe) of adverse reactions by body system. These analyses 
are 5622ዝኮ5፻ more informative than analyses which compare only the proportion ^ - 

of potíonts who experienced a given adverse reaction. Three adverse reactions . .- 
were feozud to have occurred with greater severity (and more often) in the AZT -oss 
grocp than fn the placebo group. Rausea occurred in 66 of 145 AZT compared to 
25 of 137 placebo patients. Myalgía occurred in 11 AZT patients compared to 3 - 
placeto patients. Insemnta occurred in 7 AZT patients compared to 1 placebo - 


` _ patient. (Note: Even though the analyses were based on the severity of the. 


adverse reactions, I have summarized them ከ terms of the —— because. 
they are intuitively easier to understand in those — 


5. ር:=:)15 0 | jl P NR 


A. This NDA 561519 of one controlled clinical trial. bonkeduent iy: there 15 
no ገ ክክ ስን conte oy ienee "er the fere results or for the | 


1 


i 


conclusions that follow froa them. EAM the | feet of AIT'. approval p 


is likely to be that thare will not be confirmatory evidence (from ei>- 


placebo-controlled clinical trials) of the efficacy of AZT fn the Populations B 


for which AZT 15 indicated. On the other hand, it will be possible, at least | 





1በ teras of medical ethics, to obtain evidence from placebo-controlled. trials te "ኢረ: 


to confira-or-refute  AZT's apparent lack of efficacy for populations of : 


patients for which ft 15 not indicated. Thus it 15 very fcportant to Matt — 


approval to patients for whom evidence of efficacy 15 particularly strong. - 
was primarily for this reason that analyses were performed for subsets uf 
. patients that had not been prospectively defined in te protocol, ^ ner 


B. We are generally very critical of analyses based ón mili BG 
datsrnined subgroups. Such analyses usually come about when the overall 






analysis of ali the patients fails to show an investigational drug to be 2 ARES 


effective (1.e., the overall analysis yields a non-significant result). 


፡ Analyses on subsets of the patients are then performed in order to determine IE 
. whether there are any Subgroups that will produce a significant treatment ~- =- 


t Comparison. We usually view this as an attempt to salvege a study that, frd s e M 


| the sponsor's perspective, produced unsatisfactory results. The validity of > 
such subgroup analyses 15 weak statistically because, even when a drug 15 
ከ — variation can make 1t appear to be effective in setected * 











ubgroups that are examined, the higher are oe 


te ius — of finding at 16551 one in which there 1s a | statistically 
Significant treatment comparison. M | 


VP 


The su 53roup analyses that I performed had a different INE In this 


_$tudy the overall analyses (for the major efficacy variables) were highly 


statistically significant ín favor of AZT. The rationale for the subgroup .-. 


Pi was not to find a subgroup in which AZT was effective, but rather to ^ 
seo if there were subgroups in which there was not strong evidence of 
efficacy. The reasons for this approach have already been given in the — 
previous section concerning the one controlled tríal aspect of the NDA. 


Although the protocol did not specify subgroups fn which analysts would be j 
perforzed (indeed it did not eddress the analysis of the data at all), - 
diagnosis would seem to provide an obvfous criterion with which the patients 


ccuid te grouped ({.e., AIDS or ARC). Since patients were randomized within - 
suberoups that were formed on the basis of whether the patients’ baseline T4 - A 


2:213 counts fell belcw or abcve 100, analyses within these subgroups (1.€., 
Lew bzsoline T4 and High baseline T4) are statistically valid. However, 
Dr. Cooper suggested that subgroups formed on the basis of whether the 
baseline T4 cell count fell below or above 200 may be ees more 


, meaningful than those using 100 as the cutoff. 





. This study x ed. earl on the basis of literia — which 
3. d^ fference 1n. ኋ “ክይመመይፀውቡ AZT and placebo. Meésrdtng to 
the protoco! the data were to be examined every eight weeks. When data are 
exsained sequentially in this fashion one cannot perform repeated tests each 
at the .05 level of significance and still maintain an overall ¿05  . 


significance level. In orcer to maintain the overall significance level one 





ec aie 
ae *=- 
- * ጫ 


s uita? = C23 count xcess of 500 were entered, ten patients whose time 











tust perfora the — tests at — ——— lees ^ A tkodgh 6 the. 
protocol did nct address this fssuo, it 15 my understanding that the 825 - 
would ይ።።ጋ152 the data four times (August 1, October 1, December 1 and - E 
February 1) ard would use tho ዐ' Brien-Fleming procedure for deteraining the | 
noainaltscisaicicance level at each analysis. Those turn cut to be ,CC004, 7: 
20929, .013 end .041, Thus tha cortality data upon which the 55፡2 recomended 
terminating the trial, which had been analyzed fn preparation for the: 2.0: 
etster 1, 1925 gesting, should hava been analyzed using the .6939 neainal - 
sisatfteancs level. According to ny analyses of this data the p-values nr im 
the trzitzznt compariscis were .0002 for all patients, .0026 for AIDS patients 
and .031 for ARC patients. It 15 arguable that, on the basis of these - 
p-values, the study s! should not haye been terminated for the ARC patfents. - - 








Brother compl feation of sequential stopping rules is that an of the various E 
stopping procedures have been developed in the context of testing one + -..:.፡. 
variable. Thus, although the procedures specify the significance levels to be 
used when testing the primary variable (f.e., death, in this study), they do —— 
sot spacify the significance levels to be used to test all of the other . =: 
vorisbles. What has happened for this study 15 that once the tríal was SUR | 
tarainated the sequential stopping aspect of the study was forgotten, and "t us ti 
of sutcequont — are id against ue usual ን level a RUE CM CUM 
ignificanca, — — uy ብዜ qe 


D, althouch cony patients vlolated the protocol (for 652528, seven patients " 


froa dicgnosis of PCP exceeded 120 days were entered, and 50 patients received 
prolencad edministration of acyclovir while on studies), I have generally ees 
adopted an intent-to-trcat philosophy and have not excluded any such patients — ` 
fron the analyses. In two cases, however, exclusions were rade. Analyses ፪ሽ 
vara perforned that excluted the two early deaths and analyses were performed  . 
thet excluded the Ols that occurred prior to six weeks on study. In the one. .. ' 
Case whore the original analyses and the analysis after the exclusions yfelded . =- 
quite different results (1.e., tise to OI for ARC patients: ps.027 and ^ ^.^ "^ 
ps. C22, reszectively) I wouid praet peu reliance on the አይ of አከይ 
original ጸ8817515. ---..--. .. e bs cd, SAO we 


6. Sica zry 


A. The larca diffe ace fn the number of deaths m the AZT group and the ድ 
nyzter fa the placebo group (1.€., T vs. 19) 15 extremely unlikely (p=.0001) 


^ 


to 52 due to any factor other than that one group received AZT and the o her a 
cid not. The estinated 24-week ren rates were 565 in the KT — and — 
ez ín the placeto group. - 4 | ን 








The difforcnces were almost as impressive when the analysis were réitrictéd to 
n patients (1 vs. 12, p=.0004) or to patients in the Low («100) baseline 

& cell ccunt group (1 vs. 15, p».0003), but were comparatively less 
——— when restricted to the ARC patients (0 vs. 7, p. 018) or to 
patients in the High ren baseline T4 cell count group (0 vs. 4, ps.025). 





The FS mesures: 500254 to Andicate thot m ት i were a segment of the — 


simple that was responsible for cost or all of the treatment effect, 1t vas E Du 


Ccharactorizod by baseline T4 coll count rather than by diagnosis. This . -- 
thinking led to the analyses that showed that all but one of the deaths were 


.,,Conf(ned to the group of patients that had baseline T4 cell counts «206. .: 1- ፡ 


"The nczSor of deaths fn this group was 1 for AZT and 18 for placebo ` 
(p*.0091). The esticated k-rock survival rates were 971 for AZT and 725 for 


plecsdo. Tha neater of deaths fn the group of patfents that had baseline T4- ፡ 


cell counts >229 was O for AZT and 1 for placoto (p=.24). The Mewtek .. 


ii | survival rates were 1002 for AZT Anc $81 for placebo, ; P dee 


Jeoncluda that AZT dces not reduce the risk of mortality emong patients with 
baseline T4 cell counts >220, but rather that there 15 no-svidence that-it - 
reduces tha risk. It should also ba 

552785 Ts cell counts «220. Thus, conclusions Se Nine the group 


with baseline T4 cell counts «220 are essentially conclusions about the AIDS Z 
patients or about the ክር patfents with e teseline T4 cell count «220, 





whareas conclus fons conzerníng the group of patients with baseline T4 cell ims 


counts >220 are essentially conclusions concerning ARC patients with T4 cell: 
counts >220, (As was stated ín the Results section the 220 fs an artifact 
cue to round-off error. Ail of the foregoing would be true 1f 220 were — 
replaced by 200. ) | ልኝ ህያ 


E B. The analyses for the time to first OI were not as impressive as were those | : 


for the mortality data. In the overall analyses the number of patients who 
develored an OI was significantly szaller for AZT than for placebo (24 vs. 45, ` 
p». C026). The estimated 24-week rates for developing i an OI were 231 for MT: | 


and 522 for placebo. - .. | P — 


The treatment differences were still significant in the aii arei to | 


the patients in the Low baseline T4 cell count group (21 vs. 34, p=,017), in 
the analysis restricted to the patients in the High baseline T4 cell count  . 
croup (3 vs. 11, ps.0C6), and fin the analysis restricted to the AIDS patients 
(19 vs. 32, pz. 026). The treatment differences were not significant in the 
analysis restricted to the ARC patients (5 vs. 13, p".037) unless 015 that - 
occurred during the first six weeks were excluded (0 vs. 9, p».C02). - -- 


The analyses that grouped patíents on the basis of whether or not their 
baseline T4 cell counts exceeded 220 gave results that were quite similar to 
t^e corresponding analyses of the cortality data. The group of patients that. 
had baseline T4 cell counts «220 accounted for 952 of the desths and 932 of 
the Ols. In this group 23 AZT and 41 placebo patients (p».002) developed 
Ols. The estimated 24-weok rates for developing an OI were 301 for AZT and 
515 for placeto., In tha group of patients that had baseline T4 cell counts 
»220, 1 AZT and 4 placebo patients (p».45) developed Ols. The estimated 
2£-ucek rates for developing an OI were 42 for AZT and 152 for placebo. Even 
1f CIs that pecurred during the first six weeks were excluded the treatzent 


Mt should be noted that only 55 patients (about 202 of the entire a had 
[baseline T4 cell counts >220. Due to thts small sample síze one should not VS 











noted that Over 565 of the AIDS patients. AES 








. ቸን e tzong thes: 9 nitas (0 n s. Z eld sm "t te uitia, 
st: ——— (92.28). — ር 


e des — T. UR. 


e Caronte (2315 — "ac at t desit to SS ef pon 44 fot e 


a 2፳2ኮ-ቂ>-5ና225- tha cccurrence of 015. About 243 of the pationts — 


ea 01 rozardicss Cf vhathar or not they የር።ሮ1ኣ።ሪ chronic acyclovir. ^ 

tzcatz23$ cenparicon ras statistically sícaificint fn favor of AZT among - 
Ena. wh racatved — m an — patients who did not | 
pee .. — zd QA LT arl ማው. ጆክ. l 


UT. ጨብ xL AE E ሺ 5 :፦ 


| ». Tho analyzes of tha chances frea baselina for the secondary efficacy — 


vartodies (noaber of symptoms, sca of simptea scores, Kornofsky status, weight - 

end TS call ecunt) generally nirrorod the results of the cortality analyses 16 - 

tha sense that they voro core ieprossive fa tho AILS patients and in the © 777 
patients 18 tha Low baseline TS coll count group than fn the ARC patients or. 
fn ths apes 1n the High baseline T4 call count group. 18 the former two |. 
9ዮ5325 2 treatsent cons artsens wore statistically significant out to 20 - 
W2ks "or all fiva of tha secondary efficacy variables, In the latter 80: 
grosos the trertzznt comparisons were statistically sicatficsnt out to 20 - 
62255 for the T4 esl] count, but weren't significant at all for the number of 00200 
572252=5. the sua of tha Synptons scores or the lado statuse aint’ RE d enr — 
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Too T3 eal esunts ta tha AZT patients fnereased shar “during the first four 3 ነ 
weiss, but ር:2211652ሀ thercaftar. Ia fect, at 15 ቼ:2፻5 the ሯ2212ጸ T4 cell - RE 
25355 for AIT ዬ551=855 fn the AIDS group or in the Low bsseline Ta cell count | 


greu? hed essentially returned to their baseline levels. - 
—ÓMMM— ——— US 


€. The differenca in the number of patients that developed apost" ፥ Sarcona - 
(6 AIT, 10 placeto) wes not statistically stcaificsnt (ps.20). - 


F. Cacreases frea baseline were significantly larger fn the AT group for eS 
hez2glchin, henstcerit end —— bleed cell count. The differences hetween . - “ - 
trastnants were 5255 prencunced in the croup of patfents for which there was — 7775 . 
tha least evidence of effie ey 1.e., Ac patents ee were m pie, bo ም. 

teselira 14 call count group. es 


,czreasos fren baseline were also signfiícantiy larger 48 the ACT group for l 
writs blocd count and neutrophils. For these variables the differences were - 
ፎ=25 evicent fa ths .$rezp of patients for which there was the most evidence of 
effic 367, fes AJOS patients who were in tha Low baseline T4 cell count group. 


3 4. Sicalficantly cor? AZT patients required transfusions than dic pice. | 


ዘ. la pattents treated with AZT the probability of — — 


tients (45 vs, 14, pe.600! 


52222) chin «7.5 (2/61) and the probability of doveloping neutrocenta 
neutrophils <7£9) wore both found to be sicnificantly larger 18 patients 
vit à levar baseline T4 call counts. The protability of neutropenia was found 
also to increase significantly ín patients with lower baseline levels of B12, 


— — 


eee E 









— or ፡ በይ 088116, and la patients with Tonger 4 durations $ 
arena eon therapy. s se eee z 





| La ፳:9523, 5/3193 and {nscanta occurred to a st “181317 greater 49፡66 d. 
— — AIT yattents-than in placebo patients (45.51 Ys. 8,24, 2. 65 v 2.21 and A, 
'ገ5 6.5. respec ttraly). loeb “መ a a 


Hb “e ሠ” — 
DA. a 7 
. . 5 eea,” 


A. Thara are a ns sar of dis stating — ts pa this KDA, J 
sntatas only one controlled clinical trial, end thus there 15 no independent | 
coat ireatory evidence for that study's results. It contains a relatively 
s=211 neater of patients («200) who have been treated with AZT. The : por 
controlled clinical study fs relatively short (1.e., 24 weeks) and vas 2 ee 
ter Inated early on the basis of unanticipated favorable results in à manner . 
that has never been adequately eerie in uo of uu 489865 on va i uk 





oe 5551951659. 
















ove 3 
xi ts TA e rete 1106 (በ the risk of mortality among nts 
with AZT coapared to that anong patients treated with placebo) was eztrezaly -$ 
— to have been the result of chznze cr eny recognizable factor (such à : 
fcsslances in the treatzont group at bsseline with respect to kn ን tA 
suspicicd prcgnostíc variables, blas in resortin 1 
the treatceant ercup with respect to concoaltant 








U treitzeni with AZT (115219. ህደም a ER eae TN 
The data 4156 strongly indicate a reduction fn the risk ef detenta an up ] 
crrortunistie infection excng patients trested with AZT. These findings are ia 


supported by data that generally show beneficial effects with eret to ^. . 
syupto matology» weight, quality of life and imune function. P. A ti te 


that had baseline T4 cell counts that were less than or equal to 200. This - 
grovo accounted for nearly all of the AIDS patients in the study. There was 
only one death, a placeto patient, among the 60 pacientes that had a baseline 
T4 cell Count in excess of 260. 


a C. A?T greduced hezatologíc toxicities cat: were exMbi numser b 


ways. KIT patients rezulred core transfusions than d14 placebo patients. AIT - 
“pattents had larger decreases in heacglobin, hematocrit, red blood cell count, -> 
white blood cell count and neutrophil counts. Patients with lower baseline T4 .' 
c211 counts were more likely to ሪዩሃ።1ርፀ encata and neutropenia. Patients 
with lczer baseline hezoglobin and neutrophil counts and bait écetanino phen 
therapy wore tore likely to develop neutropenia. T . 


| 211 of the evidence of AZT's efficacy comes fron the group of pet tients => 


=ፊ ፡' 


In mest cases the toxicities associated with the use of AZT were — evident ዝ 
4^ the patients that appeared to be deriving the greatest efficacy, f.t., AIDS 
patients and ARC patients who had low baseline T4 cell counts. However, the — 
Cecreases in id ibi hematocrit and ree blood cel count were most evicent 
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E ‘STATI 2104. REVIEN OF ne DATA Sut MED 08 FLOPPY DISC ር 
IN THE SUCHI 55108 OF MARCH 12, 1987 WAS REVIEWED VERBALLY. ‘sy E 


THE STATISTICIAN. ከ0 WRITTEN REVIEW KAS PREPARED LI 40 MINUTES > — 
CR NOTES WERE TAKEN or m ። SCUSSI OH, 
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A, Background: ET i e : l z ES A Pla l 4 — 2e — a — ^ pM 8 


Azidothyaidine (AZT) is a potent {inhibitor of the in vitro replication of. Tr Y 
retroviruses including human ímzunodeficiency virus (HIV). Under the current 
packege insert proposed by the fira, this drug 15 indicated for the management 
of certzín patients with serious manifestations of infections caused by the 
HIY. Tha recommended desage 13 200 to 250 . 
£; (2.5-5.0 mg/kg/dose dependine cn body weight ) qéhr for oral 
Zainistration. AZT has been recommended for approva] by the Advisory 
Comittee held on January 16, 1567, : 


B. Study Results and Discussion: 


1. The err መክ of AZT has een — in adult patients Supe sie: 
infected. with HIY. g “ድ; US 


KL ; 
who a 


a 7 


a? - " 
3e 9 , 


- (3) WS Picovetlebiifty of 250 c3 — used “th the "በበበ 
Ec efficacy studies was evaluated fn 5 patients (Forzulation Ma, —- 
BJG-01A1, Batch No. 512728, doce range 3,8-16,7 eEs/kg/cIhr). "The ` 


2 bicavailability for this 250 mg capsule was equivalent to that for the ፡። 


- IY solution given orally. d &bsorption appears dose Independent 
. ,. > over tha range of 3.8-16.7 8 CE 
E acninist tration is 200-250 53. " 5-5. 0  mj/kg/cose) every 4Shrs. oe 


` _are ው by the Moe ‘The our ry [eere was . 








* 91929. dissolution data [ወ — náne, 59 rpa, — 0 | 

: Sima gastric and intestinal fluid, 37°) supports the cemparability - 
of the 100 mg end 250 rg commercial capsule 2075018166 proposed for - 
marketing to the 250 eg capsule formulation used tn the clínica: and 













The recomended dosage for oral ei 


OR AT is rapidly etabol ized to CUT ty glucuronidation. Both eeapounds i 
505 for the oral E 





-. biostudies, end to the 160 mg capsule formulation also used in ን — 
- studies. The dissolution of each tested capsule formulation 15 - 


፡ pH-independent. ል ሮ ጋን dissolved in CO nin was chosen as the 
specification for dissolution for these commercial capsules. — ፡፡ 





C. Roeczzendations: ር we un E Pas “አ RS — 


Given the medical — of AZT in the treatzent of AIDS, the 


| giis nia aT E studies that were subaitted under KDA 


(AZT 100 and 250 59 capsules) are adequate to = 


“describe the disposition kinetics of AZT in patients. However, the following 


adcitional studies shculd be considered as possible post-approval requirements . 


. (phase IY studies) to pore ee define the — ane Perte ict — 
o of AZT Capsules. 030 2. n MEE, OE xe 





Qe 1. ፳6የ23117, Division of of Biopharsaceties policy — ft à a 
 pisequivalenceestudy in normal subjects be conducted 1f the product(s) 
that is tested in the fira's pivotal clinical efficacy and safety studies 
- 4s formulated differently from the product(s) that 15 to be marketed. 
This ds to assure that the marketed product(s) will behave the same as the 
emen tested productis)... For the NDA a —— products that 


AS SED 









ware tested ín the clinical efficzey studies (160 and 250 : and the | 
capsules that ras tested fn the bfoaveilability study [250 53) they sre 


forculate ntly frea these that are to ከ6 r:rzeted. Tha proposed 
እንጽበ] — ACA 65ሸ፻21ሽ ፔጊ. ee. — =» 6በ1<”:፦ 7 ሠራ ጋ 
. However, beczusa of concerns for potential toxicity, | Tímited 7 
Grug susply, the ursoncy for rapid drug developzent, the submitted in vivo - 
e ES and the 22052... 
psule) end in Vitro data ldissclutíen) thet strongly suscasts that _ 

የስከ:31651ር8 cientos for the commarcíal ccpsules wit! have no influence ዐበ ' 

tha AZT bíoavafichility, the Division of Sfopharmeccutics recommends tha 
bicaqufvalence study can be waived et this tice (CFR 320.22 (e)). >. 
Hevover, 1f poro clinical trials ere consíccred necessary by the cedical 
officer frea KFii-315, wa would suczost/rccoczend that the fira conduct a 

mall scale pho ፡2ር0:163 tic/bicavailes ility study fn patients to 

Characterize the ebsorpticn and disposition kinetics of the proposed 
comercial fercutatíon ( 259 mg cepsules). 





‹ 


፡. Both the parent drug ATT and metzbolíte GAZT are excreted by the i | 
ኒ [ሄበ2ሃ. The dispcsition of these compounds tn patents with renal and/or 
liver has not been ecdress he curre — 
ere are subpopuleticns ef patients who moy have $ * al and/or i 
livar-dysfunction, «a would reccommend that the fira conduct a limited S 
tudy (fes) to evaluate the ph ፅዮ=ጋርዕአ {netics of AZT/GAZT 18 these types of -. 
patients to deterain2 if there 15 a potential for crug/setebolite 
sceunulation which night cause potential sica effects/toxicities. 










3. Presenseid hes been shown to affect the setzholfsa end elimination 
kinetics of AZT end this has been n2 ted in the package insart’s Drug 
Interaction Section, Also identified in that same labeling section are - 
other Gruss (e.g. aspirin, acetacincphen end ‹22222ር55212) that may also — 
affect AZT's disposition. If there ere potential clinical safety/efficacy 
concerns frea crog interceticas fer these cress or other drugs that are 
nov listed cut which are given concomitantly with AZT, limited 
pheormacckinotic intercetica studies may be dc2sirsste ff the current 
labeling warning section 15 felt to be insufficient. 
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d Review of Phareseckinetie stustes/Dtssolution Studies e — 


` ዮዕ=21በ ር 55555 ing p 
1. 525529. ክኩ su ርባ.) T LE a 


l Azidothyatdine (AZT) isa potent Inhibitor of the 4n vitro tio of. 
retrcviruses including humon fmnuncdeficiency virus (HIV). The drug ts. 

| inzícated for the ፎርበር2==2በቲ of certain patients with serfous :. E 
pznifestitions of infections ccused by HIY. Cheaically, it 15 a thyatdine = US 
analogue ín which the 3'-hydrezy (CH) group 15 replaced by an azido =-=: “ላቅ” 
(La) gro:9. The accnt fs a Katte to — odorless, nce solta 
witn a colecular weignt of 267. 24. 


In thes appliczticns the firm proposes to esrket bs 465. ag 
and 23 Eg copsules. The follewing — and አ 
Studies are subattted for bio-review: Lee 


p .- 


1. Phizreseetirotie analysis of AZT — P. 
&cinistraticn: ል d on dde ——— a Phase 1 — ian MO. . 
1522/85/03) -` NC 


2. Effect of — on the pharmacokinetics « of ADS An በሮ report a 
(ጮሬ. Ko. 1552/52//=21) . 4 


3. € Serva levels of AZT follow! ng arit: acainistration of 250 Bg anda in — 
phase 11 clinical trial patients with ለ195 or ARC: Study የ53-07 — No. a S 
To22/6$/0.50) FO 

4, Protsin binding of AZT fn human, dog and rat asas (Doc. No. Te1H/85/0003) 


(7$. Dissolution studies (Toc. No. 0286/0080, Doc. No. 2/85/0335, 5. — 
p Mo. 6A22/25/0032) - 3 35a 
^ 6. Leseliíng. ' Capsules) 


11. Scary of Stu :d{es 


rene ላኬ 1I P I ACA 


| The pharsacckineties and bfoavaflabil{ty of AZT fs summarized fn the 
hemorandua dated —— and Attactzent 1. 






LI, Indtvidzal 5 c in botat — 
. Ste dy 53-01. (702 2/08/0058) - ን M c 
This study was an spon label. puc 111 o ል 
ዩካ5ኛ=252516251ር study of and cra] aco inser ratios ያ Mi 
_Pecults are dos Santos (በ ete 1. --.: NARA 2. 


2. : ደለ intorta nore (1022/24 51) : — a — . d s 





ከ5 su y ዩ2621625 the effect of redanectd on the ig - D à — 


— SE p ormace sinotics of AZT. aha resul ts 5 are cocumented fn n Appendix 5 
- 3. Stzcy P 2-02 (7972/85/00 bj cosy TÉ 4p 
. ከከ stes éctzrofnos the sera ፡ levels “Of AZT after chreate — 


with either 25) ርጋ AZT czp:ule or corresponding pioctoo. Samples -z 


were colicetcd just prior to a cosa end at approximately 1 5 hr.. 
after the cose. The res ul ts ire dos id ín — 3.. 


E gu QM M —— 
E t0. .ሦ፦ሥ፦፡። €x osx ET is 
ቃ 


| Protatn bingin at Nic 0923) ; " 2 Hi Fw : Eo F — Y — Dake ee eee ^ 





. - The fn vitro protefn binding of AIT fn ran, dog and rat pias - 
: l wos ርሀ 18 — 4. ' 


5. ይ iezolutica studios 


| (1) me 6222551115 cf 1 52 2s0 EZ capsule forszleticns and 
IL ES ormuletica tre docuzcated in Appendix 5, 
m ፐ፡51ዐ ገ, 2 aid 3. The ፎ።25:1ፀ formulations proposed for 
ፎ2ር2ቲ1ቦጋ ciffer fren the ecrsules used in the nical 
Fetels by አር the addition of `’ ; 


(2) Bitches of AIT — ured fn the clinteal studies and 
these ፎ።2: የ2 ctured accordin 3 to tha intended carket2d — 
የርሬሙ።1ሬቲ1655 are listed ín Teste 4A and 48. Dissolutica 
profiles (in distilled water) for each of tiesa batches are - 
docucontod in Toble SA and 53. The amount of AZT dissolved 
wes ፎ252721ይ23 spostrertstomotrically at 255 na using a 
sonicutiitad Azcto^nalyler pothod. There was mo ረ25225:515 
—— frca the excipients present in eitior of the 
"ott d eda íntzncad Sarketed capsule strengths 10) Egg (batch 64C915), 
ፌር መ ኢፌ eM. &£0 Eg (batch 616011)). Tia results show that the eun t 
Moe * 4 of AZT dizcolved after 45 nin. 15 not significantly 
different for batches used fn tne clinical studies esayorad 
to the intenced comercial forculations, - 


(3) The effect of pH ca dissolution of AZT 585016 (clinical 
EN and ርር=-=2ዮር131 forzulaticas) has been exeained. The 
results of the batches tested are scmarized in Tola 6. 
Individual data are shown fa 5316 7-10. Kone of the 
batches tasted showed significan” pa dependence. 
| Cczzarz5lo results wore Cotalned at 45 sin for 41) 
PEN forzulations in 811 dissolution medía. 











0-13 reir 


ICE postca AIT levels fallowing chrente ecainistraticn of 250 E 


ie 


— 5 — Reotafstratton 


- The recommended dosag? 15] - pM Ip un < 
$i -250 59 gshr te. 5-5.0 55/54/5591 for oral acintstration — 


(14) - no n 66፡፡9፡፻99 to ene ot Az 27 ics ng ree 
uolo Manufsetured secording to en fézntícal forzulation — 
"(EXH-01AT),. Batch €52762, tanufactured using = de 
Téscratory-scale ecuipsent, dissolved coaptetely “tn i5 ain 
end passed a sfx copsule discoluticn test of Q i Batch. 
672704, eonufoctured using precuction-scate equ በቲ, 
የ።1164 tha sfx espsule dissolution test, but passed a  -፥ 
tralve ecpsule test. Díissolutícn rate of AZT capsules was 
. Ritsar sicniffcently effected by tha ferce used to fora ` 
the es 2919 plug (Tcble 12) ncr by drug particle size :- 2 
በ:516 13), but vss effected by lusricent blendíng tine- — — 
(Teste 14). l'odfífica en of tha ferculation to include KI S30 
je en (in the commercial Sop tiation} 
@ Gisisccrene ainiafzed the effect of lubricant - EN 
cver-blending cn capsule dissolutica rate. The 415521. l on ue 
Gata for batch 612746 end 612747 (bctceh size = US 
Tedte £3) vore $9.53 and 56,521በ 55 gin respe 
enfircs the pipi d of the ር da forzzlatien, .. 













ZI > P3 e EN * ዴሬ ‘hae Tes E T > p. "x. Ex 


overall tents . ማሙ d x 


1. | The concentrazton of AZT —Ó to produce 2 soz driMbitton of ^ 

KIY replication in vitro (1062) wes less then 0.13 ጄር0/81]. pr 
Recording to Stucy FIS-U), the mein Cmax and Cain values for ae 
dese 25 range of — MA ይነ በይ e E 


E A —— E E i NUT 
3 , "e — HM - 3... 
CENE - Å- ፦ .. E 25 9 X Loir Dow ecd Week. 
qul SE * - — — E he a . -:” D iL 
ý E * i ge ghee y e Al m ne ጋጡ Mb) ቅ: 
ዶሃ 5* 3 . .. - " ልች * — d 
i R ፦ T . we A — — 


| Sfailirly, acceding to Study PE3-02, the 6258 — ad 1.5 Pire 






copcules GShr for 4 to 12 «eczs were 0.16 ኤር=/81 end 0.62 œg ja) 
resrzctively. Altheugh tho serua levels observed follewing —— 
ህን 25፡3 cf AZT according to tha የፀርር===6=22 Cosage exceaded . 
. t*32 159 of 18 vitro replícatica of HIY, the clinical — 
siraificencd of serca concentration of this drug rezains to ba 
ut ዩ25:2112፡2፪9 since (a) the fn vivo antiviral activity of AZT fa. 
hican 15 not kncxn and the precise relationships between the fn --..:- 
vitro Suspectibility of virus to AZT and clinical respenses to the 
Therany has not been estadlisned and, (b) the toxicity of drug 
cone Een toward various types of cells 15 peoples d not - 
availe»le, : — 


e 





| eral &cainistratica of AZT 


| tha 103 ዬጋ esos: 


also besa Caternined. However, biowstuc 


2 






ie forculaticn. Tha — 


£3 
2 clinfcal studies and the 250 8 





tj z 





prec aat & 
ፎ።22:72. ተን “that vera tasted fn the bin study &re fersulate 


difforcatly frez theca thet are to be ፎ።የኒርር2ፀ. In the latter. 
6323, ; 












Wow 52 — the 2 sharsacchtnaties of MT foltowtag ^ erc Hang? 
: i formulation have denn 
. evaluated. The እ:ና31163111፻/ of 253 Eg 525919 formul rsulation VIS 

n 


8ር:24 to cinialce tha potential lóricant cver-5Tendi sg effect on — E 
ths — UP ED rata of esecules esnufectured by a preducticn-scale >> - 
et ane. woolly, Division of Bicpharesceutics policy requires 


nat 8 bfc — co Study tn nercal subjects be conczeted df the . - 


ቅዮዬኗ 25 thot fs tested fn the fira's pivotal clinical efficacy 


stuly 15 forculated differently froa tha procuct thet 15 to be MN $ 


ቺም አት p to conserns fer potential texicity, linitzd nbus 
supply end tho urconoy fcr ropid drug devclopzont, thís type o 


-follexing 4n vivo end 18 vitro data to support theír conclusions — 
- that the የ222 ዩ= ፡25ዮር191 formulations are ን dd ር the. a — 


forsulations used in the clinical trials: ; 


& — BUR. Ae Tn "ie Ñ ወ፡ iae .. ains 
x > n Im ኑ. — - = ዘየ axo eon a uU. ሠ 2 . ሠ መ 


The recue ed systesie 51655 stability of AZT 


* dn of first-pass 5555521153 rather thin Ancoaplete _ 


BEL 


^ 


ta study hos not becn carried out. The fira used the ፦ 


ElrlIling to the 523 ez capsule foreulatica used in clíncal | 


tricis 2nd tia bicstudy. Thos2 data indicate the lack of 


tem . 


EI 


frea the 253 53 clinical trial ezpsule (64 + + 103) (5 85 


b) The 13 vitro di ssolutton data — the eec ae of the be 
1:3 ር C5 £29 Ej comercial copcule feraulaticas propesed for ` 


influence of pH on the discalutica performance of any capsule ^ ie 


የ::=:፣ 25153. Cecrarthle cr 122ዎ2ሃ63 dissolution was odserved - - 


fcr tia comireisl espsule forzalations relative to the clinical 


tríal forza mulat Cica. 


This revieser tends co concur with the fira ín that tha 
fercualtica ehz2225 for the — 250 
AC RENCIA dd ፎረባ- 

Tia Vies TES: ቬፎ=7 tad Diversidad ii E ፒ22 cou E3 clinica) 
espsuies, 512113ዮ results con be anticipated for the 1CO 53 
comarcal 6272291225 52222 the inata ditat for thes tuo 
65223162 are 812251 fés ntícal and are relatively dose 

is idos Ei e 













cacsule eun isse. x 
ince Cose 5126 aid 


| P mni the 541631 ከ Gf AZT in tho treitzont of AJOS, the” ^ eil 
. pnarzacczinatic/hicavailab il {ty ን that were subaitted under. Wr 


'፪ፎ:3117. Divisica of edu 89102 ርን thet a | 
. biceguivatenes study fn normal sudfects bo ecaducted 1f the ` 


| [ርፎ 








19.655 (AZT 109 and 250 eg 
espsules) ara tig ata to cescrite tha dispositicn kinetics of ALT. 
in petícata. Hozovar, tha followin ecditional studies should be : 
cconsicored 62 possible ፻ይ255=572ዮ2731 requires snts (phase IY - — 
ists to core 5=7፡2፤ cofin? the dis viris ten and perforzance — 
of ET cap 53195. Lad ሽ he 





Teil ta 
መ... 


'” " መሠ — HP 





procust(s) that 15 tested in the fira's pivots! clinics! efficacy ` 
end safety studies 15 “formulated differently frca the product(s) - 
that fs to bo carzotod. This 15 to esccre that the cerketad ራ 0] ፡ 7 
procuct(s) wil) bchzve the sano as the clinically tested 2 
rccuct(s). For the KEA 19-655 capsule precucts that were tested | 
tia clinical efficecy studies (162 end 250 c3] end the — 
that was tested in the bicsvellcoility study [553 cj) they are — 
Lael MA A frca those that ere to be marketed. Te — — 










qe - HOWCVEr because of concerns for - Tue vy. 
5 ፲ኛ: ገፎ: «3 55217, the urgoncy for rapid des 
Cevelorcent, the suinitted ín vivo data (necrly ር==216ቲ6 absorption EN : 
7 tha 2 cr 21 ዴር ርቄ end t.e gov ES copeuie) gad in vitro v ézet i 
(253191 ca) that strensly sugcests that forculiticn cncnces for AS 
the ነር ናጋ espsules will hove no Influence 2 cn the AZT — 
bfozvailzzility, the Division cf Biezharzaceutícs ዮ2ር 2==2ሳ25 the e EOM 
biczsuivelence study can be waived at this tine (CFR 320.22 (ed). -.: -- 
Kozover, 17 esre clinical trials are censiccred nocossory by the 
eccical officer frea krn-GiS, we 525160 succes reci zd thet the 
firs contas a sas) ኔርር!ሮ p: Sercseesinetic/bicavalledility sud in 
pcticots to charact teríza the ebsorption and disposition kinetics of i 
ths proposed commercial ferzulation ( 259 ey cspsules). yis ena 
Beth the parent drug AZT and ፎ215221112 GAZT are -— by the 
ኔ1ሩ-27. The éisposition of these ccxzcvads tn patients with renal. 
acc/sr Yiver faflure ከ25 not been acóressod fn the current >: 
eppltesticas. If toro ere sucporulations of patients who ጄ22 have 
sigióficial renal encor Viverecysfinction, v2 xculd recomend that 
the fira conduct a Valted study(tos) to evaluate the 
#-5ያ=222= 1625165 Of AZT/GAZT in these types of paticats to ] 
Cztorsine df there 15 a potential for ርዮረ2/=2225231152 accsculation | , 
which aigat cause potential sice effects/toxicities. J 
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| 3. presence!’ hos ha ይከ S ን affect t tha "dina i and 011:31635166 e | 
deo. NEN , ከ18251ር3 o? AZT acd this hes 523 noted fn the packsc? 1222የ1'5 -- 
e 9 ዓዲና cor a Anta?3 = etica Sicttca. Ao fczntificd 18 that 5522 debelíng - 


“ተ... sestica era ether Crzz5 (6.3 espirín, acetsatneghen and - “7. a 
፡<. a . በ1በር:2=25፡2213) vt Ey cis) effect AZT's eispecticn. - 17 tora tre - 
NOE A PANE UNI — clinical 5:(6(7/9የየ1ር=27 concerns frea «“ፔ2 interactions - 
ንም ን ከ A222 Cruza (7 abi? Cress Cot ere not 115523 but sich are . .ፒ * 

እ ee gtvza 552221 2517 wt MT, 11:64 ይፍ፡ልፅየ=2222165516 intorsctica 
sirczlo if tha currant Ee 52 — det 5. 
feit to t? ር ቁ ና 


አ... C Ko-yu 85, m 0. : 
Sie Sg 3 = E Za የ5264 52 152115 Evatustica tre 


55::2122 C2 
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Following cral acministration SW ል529ህ is rap: di y ——— from the 
— — tract with peak concentrations occurring at azproximately 
— iud 0.85 hours afer capsule dosing. Urinary — 
recovery of BW ይፍ plus metabolite averagec 9555, indicating nearly 
complete absorption of drug substance. 
5 ም ER . K ረም ፪ሽ Pu 2x ` BW ASSSU plasma concen- i» tay 4. 


trations decine n a bexponential manner ind. cating two compartmental drug 
d'apovtuon. : DS — 
BW ASCSU protein binding in human plasma (determined by uftrafil- 


teaver at 37 C) averaged 36% (range 2^8) Over the Concentration range of 
ዳና መ) ymt 
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The major route of elimination of Bw ASOSU in man is by glucuroni- 
daticn to form S'-glucuronylazidothymidine (GAZT). This metabelite i is rapidly 
formed and cleared from plasma by urinary excretion, with a half-life of about 1 
hcur. No cther metabolites have been ident, wed in puman plasma cr urine. 
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EA Total recovery ranged የፀ ጦር: eof the doses (mean 77 2 11%). 
| fcilowing oral desing (n » 5), urinary recovery of SW ASCSU ranged fron £N 
Qo! the dose and GAZT ranged from CS Total recovery rarged from 
TI of the doses (mean 902 15%. — 
. Renal clearance of BW ASCOU was estimated to te about 400 ml/min 
70 ko. This high renal clearance indicates that BW A509U is actively secreted by 
tha renal tubules of the kidney. However, renal elimination represents about 
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B ormulcted capsules (formulation BIGOIA1, batch 512758). Patients received ሽ 


ከ696 ability data ore y availat! e fer five patients rectiving 250 mg de 


one to five capsules (3.8 to 16.7 mg/kg) and the bicavailability ranged trom 
TO with a mean of 64 2 1054. Dose size did notinfluence bicavailability. : 


The interscS;ect variability was quite low. Based en these data, the 250mg — 
copsule appears to have equivalent bioavailability to SW ASOSU - _ The Es 


| |, ያ52ጦሮ፻ capsules Geers sical formulation) were used i in nthe Phase! " cinical vat. 


P methods and are present ed in Table 4. After the concurrent administration of 
probenecid, SW ል529ሀ concentrations were higher. at ‘all times on day 3 than at S 
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Principal pharmacokinetic parameters of Bw ASOSU and GAZT for; Be ; 
and pest probenecid administra tion were est imated by nonccmpar:mental 


the corresponding times on day !, resulting in approximately a 3-fold i increase in 
the area under the piat ma-concentration time curve (AUC). The mean haif-life >. 


of SW ASCSU was prolonged Curing the probenecid treatment (0.92 to 1.52 hr) 


and there was also a marked decline in BW ASCSU total body clearance (Ctro) E 


from 2777 to 1036 mi/mirv70 kg. Similar alterations were observed inthe 


disposition: of GAZT. Analysis of urinary data revealed à marked reductionin — 
- the mean ratio of GAZT/BW ASOSU from 11.610 4.5. These findings suggest that 


probenecid may inhibit BW ልዓዐዓሀ glucuronidation and reduce renal excretion 


.' ef 8W ASC9U and GAZT, The concurrent administration of probenecid may — 


permit 3 reduccion: in the frequency of BW ASCSU dosingi in AiDS patients. 
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Cicselution profiles in various media were obtained fors severa batches ef | 
BW A£C9U capsules to compare drug-release rates from the 100 mg. | and 250 mg : 


የ525: commercial formulaticns te these of the dinical vial formulations 5 RUNE ተ 
T (GAZITI 2222). The capsules were tested using the us» paddle 3225208193 at 50 remit inc 


$72 mi ef cis essiution media 2: 37 C. —— wes Carried eut in distilled water, US? 







|, Asummary of the dissolution results are shown in Table $. None “ofthe batches, — 


ested showed significant dissolution pH cepencency. Dissolution results for the - ፡ : 
100 mg capsules were marginally higher than the 250 mg capsules ዘነ terms of labeled. 


(refiecting a higher dissolution rate) at the early time intervals, probably due to ce - 
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The study wat Lor ginally designed as an open- labe!, dose-rising, do du dy efi in travenous ax. 
y. However, — amendment provided for continuation of dosng w with sait acmirist ered AIT. 





gil patients were gene oral AZT Tong multiple-dose regimen for up to 32 4 
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the study, a 2 280 mg formulated capsule (formulat 68 no. BJGOTA?, lot 572758) 





replaced > | | Y cda ane d tution eins ter this —— are presented : 2 -. 
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capsule eng: in the dese rarge of 250 to 1250 mg (3 8 (6 16.7 ጦዩ"9) The. : ፡ . dice 
multiple- “dosing — is outlined below: 


| f Desing Schedule 
Patients : Ora!? 
n ና... 20mggaShr(3) 
1919 ተ. "1 7570, $0mgga hr (6) 
11.16 ኔን ከከ ከጊ Pues 5 0mg'kg q 4 hr (3) 
24.26 1$ 0 mg/kg q 4 hr (1) 





Quantitation of AZT eei in —— was — evt ተ) high performance : 
ne = licua chrematogrezy ጋ (HPLO) at he Tunder the direction of Or. Jerry Collins — 
(ofer tcc ያበ and at Burroughs Wellcome under the direction ef Or Paulo . 

2 a Nirznza fer te Dant ritienns. | for ——— stients, analysis ot a 
E. SIN Actin uring was alto performed. Also for the raties.: plasma and urine ` i 
i were — ter 5 0 ሉሌ ከሕ (8:59. è major metzbelite of H 
AZT. ju EUN 
Tm thed <= ied — — = 
UC a | Sas preperction, followed by HPLC separation on #1... 
y ት ጋ E . luma ein mobile phase ol EII sid 
V a aS CITA The retention time for AZT was 9 min. The Burroughs 
| | Vicilcome method (VT ea) used a gradient system for quantitation et both 
AZT and GAZT. All samples were heat — eda — and. 
^ yltrafiltered pt * 




























$e —— — aT 
grecient over 35 minutes. The retention times for GAZT and AZT were 20 and 


29 min, respectively. UV detection at 267 nm was used in both methods. The a 
lower limit of detection was approxima Ona. Comparisons a 
results of samples run by both methods ds generally agreed within 10% 
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schedule for the pharmacckinetic evaluations in each patientis given in Table 2. The ^ ። - 
number of patients providing data at each schedule is indicated under Materials and | 
Methods. Additional details of individual patient desing are given in the final medical 
rezort of this study (B.W. Doc. No. THRS/35/0002). ፪ሽ 
The individual plasma levels of AZT™ and GAZT 2 patients only) follewing 
intravencus infusion are presented in Tables 3 and 4, respectively, according to the 
protocol someting times. Also presented in these tables are mean ( $ SD) concen- 
trations at the five dose schedules. Because of the short AZT and GAZT half-lives, there 
was no significant residual concentration from the previous dose. Therefore, plasma 
levels observed on the single dose phase and those during the multipie-dose phase 
were pooled to calculate the mean levels. Figure 1 represents plots of the mean AZT 
plasma concantrations at these schedules. For the every 4 hour scheculas, steady-state 
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— Paticnt ርስኒዮ2115=28ኒ fato the trial besa n ca Fesruary 13, 1533, at the 
Univers ty of Hizal, and enced on Juna 30, 1522, whan tha last patient was 
pa at LiS-Ule ኮዩ221531 Center in Los Ancsetes. Patient enrolloent was 
lizitzd to 23 patients per center with the exception of the first two 
contarsi 3, and acer: cual at each contar was to take no longer than 2 zenths. 
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Tha folicualas is the list of study cant ars and print Anvestigatorss, tn E 
aipnatetical “order: በ” ፡፡ : ። 

Prtnetral Investieator ፡ — | የከ5555ህ5 ion - B ce 
Vid TA de — (13) . ር: 5 Univorsity nigical — Turhan, NC 
*"ircarat ፻!2ርአ1, A.D. (53 ; University of sical, Ricadi, FL l 

Rick201 £5:*1105, 8,3. (24 - UCLA Redical Center, Los Angel es, CA 
8125221 Gricco, 8.3. e 2 St. Luko's-Roosevelt Hospital, “YC, RY 
vy3rzz3 6የ222=384 4.9. 21 Roa England Dezecnass Hos; sttal, Boston, MA 
ይ።። የ22. Jack son, H.D. 10] - University of Illinois, Chicsco, IL 
62237 tosiin, H.2. £2) |. Cornell Redical Center, NYC, NY +. 
o goha Laedcea, N.D. 23) : LAC-USC Medical Contar, Los Angeles, CA - 
fear Rildvsn, HD. 20 Beth Israel Redícal Center, RYC, NY 
D222l1à3 Rickman, H.D. 13) UCSD Medical Center, San Diego, CA . 
—— Schsoley, 8, 2. 19 ass. Ganeral Kospital, Boston, BA - 
Foul VoiS2rding, 8.3. 22) UCSF Redical entem San ር ርን ርለ 


) = nucser of patients enrolled 


A 5222ህ5:2ዮ=ር202ዮ354, randenized code was used to — eitgtbte patients k i 


ደ2ፐ or 9186::3. - Drug assignment was randcatzed fn blocks of four. Initially 
tha placabo ezpsules, unica were indistínguishable frea the AZT capsules in 
8222323222 were distincuishible in taste. This difference vas corrected and 


55220 6252; 









A centralized ር11በ1621 laboratory was utilized to perfora the Mer 


blood chanistry, and urinz!'ssis testing end (cti topes were sent directly to 
t52 sponsor, Clinical centtors were sent cut by the sponsor to visit each 
cantar every 2-3 weeks to assure the accuracy of the data transcribed onto the 
case report forms (Cars). 
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s ists "EE — ated to include rore then 20 12625 offen associated with 
dverse ezzeriences, 1፻ present, and their relationship to test 
ted and recorded at each visit. 
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$22 replaced with new ones after early reports ware pace ved 
o? patint 5 breaking the Capsules and tasting the medication. | mL 
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NDA 15-65 - 
I. Ssoncor! $ Analyses of Placsbo-£ont 0291104 Trial 


Tha inforsstica roviczod fa the cond ined soni T — 
for t^is study includes all data collected through iuc 29, Neves 
wita tha following exceptions: 


© Results of interferon levals blas 5 responses, and — | ros 
U testin wore oaftted = be discusse 1a subs TE ክኣ. ክን to — Ue 
recort). 


- " è ን ያኔ 23 — 
- Results of the ed testing were not subaitted. . This data - 7 
1s pda analyzed outside of BY by qualified consultants at the Ab cur 
University of Kentucky Redical Center. A preliminary analysis of the —. 
data was presented at the FDA Anti-Infective Drug MIO vmi 
on January 16, 1537. B — l 
'-" Completa analysis of the — data has not TT — There .. ሽ 
were a number of problems with standardization of culture techniques, ^ "7 
completenass of data from all centers, and tatérpretation of results, 


- The results of serial urine CAY cultures are not complete, - D ም ee 


- The serum levels of AZT obtained fron patients on study have not been 


csupletaly analyzed. i Lb ው መህ 
A. Sconsor's Analysis of Demographics : . -... . — ለ. 


1) Patient Poculation: fn MUMC # ' s 


Two hundred and eichty-two patients were enrolled into the Phase 
Ifyrudy Eetueen Febroity ind June 1986, 160 of whom were AIDS - 
patients who had recovered from their first episode of PCP 
diagnesed no core than 120 days prior to entry, and 122 ARC 
patients who had multipie clinical symptoms including significant 
weigat loss and/or oral candidiasis. All patients, regardless of - 
clinical diagnosis of AIDS or ARC, were pre-stratified and 
ranccaized according to pre-entry absolute T4 count sC 100 and 
between 10ር።220/።32. The table below shows the breakdown in 
numbers of patients enrolled by clinical diagnosis and absolute 

T4 count. A total of 145 patients were assigned to the AZT 
group and 137 to the placebo group. They were fairly evenly 
distritutod across the four subgroups created by the tuo 
variables, clinical diagnosis — or ARC) and T4 count < or 
2100/za7. 


M the total 282 patients, 229 met all entry criteria both during 
the tzo-week pre-entry evaluation períod and on the first day 
study drug was acainistered. Fifty-three (53) patients did not 
: coet all of the eligibility criteria at the tize of entry. 

በ Because they had met the criteria earlier ín the two week 
pro-entry pericd, they were allowed to remain in the study, The 
differences between the pre-entry and entry evaluations consisted 
primarily of small changes fn certain laboratory criteria. | / 
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Ins sponsor elaíns that the cnly statistically significant . 
differsnca $atzoon the tuo trostzent groups was in the nean nunter 
o? days sinca diacnosis of PC? in tha AIDS patíants (790.0291); 

77.5 days for tha AZT group and 36.6 days for the placoto pe. 
Thay 55353 that this difference was not felt to be clinically - = 
sicsaificant sinca statistical analyses of gortality and the 2 
éovaloczont of opzzrtonistiíc infections examined the impact of : 

455 sinca diagnos f FC? and no significant effect was o 










"C. The sponsor also enalysed surmary statisties of the dezographic 
and baselina comparability variables by month of accrual and by 





study ccnters and found no significant difference between the subs | 
,. treatnent groups with respec? to rata or tice of accrual, . . ዐ- T 
2) Patient Accountability: | B IA | 
|. ዐየ the 232 patients originally enrolled into the study, 194 were 
{t active pargicir nts when it was terainated by the sponsor In 77 
AT | 522222ህ6ዮ 1520, 27 had completed the protocol, and 61 were . 
— rd . withdrawn prior tu its nation the AZT group and 40 
d “ብ. f from the placebo group, including deaths). = — 
En |, Tha primary reasons for patient withdrawal are summarized by the . — ከ. 
X) yA sponsor ín the table below: l E TS "d 
A : "x l ^ c Reasons for Treatzont Disesntinuatton J quU. | 
^ , Ron=madical: AZT Placebo 
Nf ' Patient request 4 11 i ur 
^ i Konecozpliance 1 0 - ሁን 
(r^. 5 c Protscol violation 2 ሽሙ 
ኣ ኒ፣ 
^ aM Radical: a 
\ - DE: 
Death of Patient 0 . (o. 
(while receiving study zedicatien) ሽ - 
Orrortunistic infection i ያሉ | .8 
Progressive Kaposi's Sarcoma 0 1 
Other infections 2 2 
£2noralized ረ25፣1153516በ2 0 7 
Potential Adverse Experiences c 0 
Allergic Reaction/Patient Request .9 
40 





lote: one of these patients (placebo) later died 
exta: four of these patients ከ AZT, 3 placetc) later died 
Jota: five of these patients (all placebo) later died 


It shculd be noted that patients were not required to withdraw 
RC SY frca the study if thay acquired an infection or Kaposi's sarcoma 
5 unless the infection or malignancy required treatment with other quello - 
zperimental drugs or those that were pronibitad by the protocol x 
cue to the potential for adversa drug interactions. 3 
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i Y. 9 | Four AZT and no 8136259 patients withdrew የዮጋ the study for 
EX drug ralatod adverse excarioncas Incleding intractable 








9| naucoa fa one patient and hczatoloegic ataorcalities fn three (on 
of unica was Complicated by treatzont of a concurrent 01). E 


There vora 8 
fa each tr 
4owaak par 


teatficant differcaces in tha parcont of patients 
Stent group rczifning in tha study at tie end of each 
cd, a3 can Se secn in the sponsor's table dalca. | 
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el $3 (30) 39 129] — ነ. weba 
o cá ge 16 * (4) | ; Wh ares 
5252 19 ቦጋፍ1ርበር9 Conpleted the Study. AN 73 — 
2:525631 12 patients considered to have I aye) 
* 9 -” 


capleted the study at week Z3. Therefore, the 
total nuztar of patients completing the protocol 


* ። E zog 4 E $ 
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jor efficacy parameters analyzcd fn the study were saortality and 

w2icruent of opportunistic iafections or nooplascs associated 
DS. Patients were also monitored for other measures of 

^Y efficacy, including changes fn HIV associated syaptozs, performance 

"729 status, and body weight. Immune status was followed by changes in 

— መሠ nuncar of Tg lymphocytes and delayed cutaneous hypersensitivity 
pá testing. An attimpt wis also mace to ascertain the effect of 

wr ሃን triitzent on the ability to recover virus from the blood via 

AM yaphocyte co-cultivation and measurement of reverse transcriptase 

cti 


A 1 
OF | 7} activity. 
1 ` 4 
ዶዴ ^P" y Tha analyses of efficacy were perforzed on data available through the 
third wzek of September, 1986, tl MS 


1) Eorta11ty 


Caly 652 AZT recipient died during the trial, nine days after . 
withdrswal due to the developz3nt of à second OI during the trial, 
disseninated cryptococcosis, for which ከ2 rafused specific 

thorapy. By contrast, 19 placebo recipients died during the 

trial, The difference in mortality 15 highiy significant - 
(?€0.C01) by Cox's regression model (please see Statistical 
Roview of this NDA). 
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The sponsor analyzed the 25የ531157 statistics fn several other 
ways, including comparing tha probability of 24 week survival for 
s patients, and for AIDS and ARC patients separately, as shown | 
alow, |... l i ear AE: EIS 
k . a y Ya M du ሙራ T a” .. phe. l 
EEE A ug DUE EE OD ot 
Analysis of Overall Mortality / de ees : 
MÀ a ሬዓ ረዴ. . ሠሥ:.. . ...” ን 
(5 0^ 50/7191] .” . 7 ፲. 
Patient Grouo —— . — Probability F ` — P-Yalue 
ALL ALT | . . ሀ,9,፡ 001 - 
Patients  Placobo : 0.78 i ጆ-=-4,| 
ጸ1ሀ ጸሂ 2, 50 U. 00 
Patients Placebo 
Kal ALÍ 
Patients ] Placebo 
The data were re-analyzed excluding the deaths of 2 ARC patients 
18 the placeto group which occurred within the first three weeks 
of the study, and the results are shown ín the table below. 
(7 Table 3.12. 0 | 
Analysis of Fortality After pct e. 
rlv Deaths (20th Ceatns Occurred in ARC Patients 
ሬዓ 8225 i 
l Survival - fato ^h gt 
Patient Ercup Probcbilit P-value 
ÀIDS 
Patients 
ARC ie 


Patients 





As can be seen, the differences between treatment groups remained 
statistically significant, although the P-value 1s Just under 0.05 
for the ARC patients. l 





I RM pc Lc | 
At this ravicver's rout, na spas or also — the cortaMty 
data according to tha orig inal ranézaizatíca strata, 1.6. n counts 
above and bleu 109/23, "Revised tables showing tha probability of - 
24 ር225 survival for the foltesing feur subgroups (AIDS, ASC, Ta 

109 35 entry and T4 — 1620 at entry) for all cesths end excluding the 
tua carly ¢catns vira subatticd by the Sponsor on vee 12, 1537 Mod 
ara raprocuced below. - . 

x i d eee i qu 52529 2.1.1 elu ው 
Wehr QUT "E PreSchility of 24 Week Sumival | Ci 


T3 Count Trestment | Proszbility 
Lew : | 












*from original — ፎሩዬ No. THRE CLIOSS 


ፐሬር|2 2. 1.2 
Proscbility ef 24 Week Survival Excluding 2 Early Cezths 


Ta Count A Treatment | Prosabiiity | P-Value 





— — [OES «0.C01 

CT Pacto 0.71 

Amo |[ 065 l 
SA j - 
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ARC* Ao | 1(0ፒ 1! 
| Ficess9 


* from origins! ansiysis (Coc. No. TARL COCOA) 


When the tz» carly ረ535ካ5 are excluded, there 15 not a 
statistically significant differance between the treatsent groups 
in cortality for patients stratified to the group entry 14 >: 
100/%. ፒ | — 


No dal 
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Kost of tha doaths 18 the study (17/20) ware attributed to Ds 
NOS oe sic infect ticns secondary to AIDS, as can i: seen froaa 
the folicuing t cobble. 


Causes of Math 
GT? አ=ህሄ1ር3ር108 





Cisesatinced fate of Dasth 








=F PERE LNTSECTIONS 
: q 4/23/56 5/1/86 Suspected HAI or Gy 1? 1 WA 
x 6/20/86 ——— — 8/1/86" CV ? - ^ 
1 "7121/86 . 9/17/86 Suspected T8 or Cay j 
3* 9/1/86 .. 9/10/86 14 ርይዮሃፀዩፀርኃ6585 15 > 
214 9/29/86 9/22/85 Pnerzzonia a 
307 l 52... 9/12/88 29 PCP 
412 5/13/56 hg ” Cryptococcosis 
454 7/2/86 7/2/86 Toxoplaszosts 
552 8/11/36 8/25/86 o Es 
604 8/29/88 — 8/29/85 Pneuxonía .- PAN 
607 9/9/56 - 9/12/86  Pneumonta ? . 
75 7/73/86 8/23/86 RAI - 
603 6/17/26 ` 6/26/86 X Toxoplasaosis 
814 9/29/36 - 9/20/86 PCP 
1001 4/2: 5/26 8/15/85 PC? 
1009 | 6/25/36 8/20/36 RAI 
1153 . 8/7/96 8/7/86 Eryptocaccosts and 
oz20lasrosis 
Oraar E p - >) 
208 6/11/88 9/11/86 ——— edeza a? 
452 6/23/85 6/24/36 AIDS E 
601 5/1/86 7/18/86 — Lymshoma - ። 
"ALT recipient 
CY = cytomecalovirus; HAI © Mycobacterium aviuz-intracellulare; PCP = l. 
Pneuzccvstis carinii pneuzonía; A 


T3 * Tuberculosis | 
Cf the twenty deaths, ton occurred in patients wh still l 
taking their study medication. ETeven patients, including the ዕበዩ - 
ACT recipient, had withdrawn from the study. 


Rony of the causes of death listed in this table were not verified 
in the Case Report Foras submitted to the NDA. —— 
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2) Coriretrafitte Infections 


መቁ.” . 7 


Tia sponsor ረ:24ረ24 aftar th :3 trial 535 — that Tor the 
 p3v7250 o? this 55227) Cpz2rt2312 06 infections xere those which 


for AICS, (51513 tha following: 


the Cantors for Discase Control have gererained to be ——— E 


aoumserstis ር3ዮ1311 presenta 
Cascade errotosportdiosis Jato l E E 
155221 222313 s à £ | . ` — eae EM. Dass * "P 


1222221515 
ር:::514፥3315 aid mogaal, bronchtal, or —— 
ar Cosceessis. ^ l 
125213 5=2215 [E z 
pone. 21 infect tica with Aycobact terit avia 5=22182 or 
H. kancasid - prr 


cytineratovires infection —— or ud i xs 25 
vnus nie 5365 26352023ህ5 or díssezinaied herpes na ex virus | 
nf2ction Dass: 


Progressive pul tt focal, leukoencephalopathy 


Recording to tha sponsor, trenty-four AZT reci fents and 45 

pisezio recipients cevelcpid an erportunistic Infection while they 
voro oa Stucy cocicaticn. Cae AZT recipient and five ER 
r2cipients each acquired tuo OI's. 


There was 8 sienifíicant difference (p< 0.001) 525228 AZT 
r2ocipionts and placebo reciptonts in the prosability of acquiring 
an cersrtunistic infection LULA ES weeks, when 811 patients were 
included, as = be seen in e below. 





; ፐ። bl e 3. 2-1 : ^ 

ሂተዶ-” - ይይመሠሥ ፆሙ ን rossbility of Acsuiring an ዐ።>2የ5:81851ር No 
;  Infszticn Within 24 Kooks MS 

j : የሬሯሬሠነ፣ገ2ያ oT Developing 
T an Cpportunisiic Infection 







xtrafatessinal stroneylotdtasis ' ' 500007 P x c M ee 


d 


Exc Ercun. "Within 24 Keeks P-Yalue 

—— Plasebo i 3 0.43 

i... TOS x A ^90 5008 7 
Pein AE O 0. 54 

rs ALÍ : 0. 03 9,055 . 
Fustents 8ጾ1525ር256 * 0.30 


Tia differences recained highly significant when AIDS patients only 
wore analyzed, but lost statistical significance in ARC dents 
81602. ] 


. For AIDS ፻3512በ52, the tine since 0415525215 07 FC? prior to entry 
was exsained and found to have no significant effect on the 
protavilt ty of developing an OI. Gn the cthar hand, absolute 
— tar of Tg calls at entry was significantly corralatad with 

robability of developing on OI 18 both AIDS and ARS patients. 


| 
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Tha mcn of davatooing an OI within 24 veaks 535 also 
t 


cotorained ezcludíng any Infcesicns that occurred fn a patient . -. 
within 6 cocks of start of study esdfeaticn. (This particalar ` 
analysis 535 rat ና2261የ123 prospectively). Tha sponsor claizs 

that "tals enziysis vas paríorzzd to avoid tha possibility of  ኑ- -- 
ur223 5133 8531ከ25 tha ሀ1=6253 group cn the atscaptica thit —— 
ozpartunistic 1202251532 which covolepad within the first 6 25655 - -' 
of tha 25227 cay hava boca cacaing tut uncotoct2d at entoy.* — 


-- * Itis nat ር!238 why tha sponsor chose 6 weeks as tho period chars - - 
ar this "undua ከ135 acainst tha plecoto group” micnt exist ezcopt 
nat no eprortunistic infections occurred fn ARC patients «ño had - 
received AZT for at least 6 weeks. Tie results of this analysis 
ar: presented belcw. ። እ © lee Rn. 


Table 3.2-2 : fa 
Frosability of Accuiring an Cpportunistic Infection 
Within 24 Weeks (Excludes Cprortunistic Infections 
Rerutrad Within 512 tacks of Entry into the Stud; 







: ኮዮር=301115ሃ of Leveloping No 
Kase.’ an Opportuntstte Infection a 

Pattons Cro: : Eithin 24 Kecks P-Yalue 
at A m 3 0.15 = 9. CO 
Titiang  Placecto — — ዐ,235 — E 
pe 7 ee ae 0. C02 
ie seen se S ETIN 0.45 ; 

.... el ` ; ; 0.40 EV P 
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15 can be soon thet the difference between the trest=ant groups in 
the probability of developing an opcortunistic infecticn at 24 
veaks beczzes quite significant (550.002) for ARC patients when | 
Oi's dicgnoscé within the first 6 weeks are excluded. By 


ዩ22?ሂ፻፣፻2 ፔ=555 early 02's, the soonsor in fact saxos the analysis . 
Took much nore favorable for AZT. 
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ta 6222225223 with tha expanded sortatity c er eslyzes (1,0. to 

1 51ርረጋ 5 sus: — Sy the original stratificoticn vartadles, 
entry Ty estato criatir then of Icss tha 102/24), t^is 
የ2ሄ:52ኾ የ2>:22554 the spsassr to analyze the 01 data by Ta ከ12ከ 
end 152 5::52የ223.. These enalses Ezra sutaitesd i sa — 12. 


a ma ae > > 


Hi e 


237 and ara ዮ።2፻ርሠ524 ta tha” 559155 pin 





9. 5 : — 2 
dealt Testa 2.1-3 M — 
— ca "Pere of ረሙ አግ 2. Cien 23* Vocis 
— EG het “ 
g To Count 
ES 


tuo uisi een) 


Es , T2519 2.1-4 








ኦኑቃሪ- ' Preschility of Acquiring sn Cl within 24 Weeks 
l j (222/:.2፣ዎ !ጸ*ይ 25:2 ን መዓ 22. .የየ.ዶግ (ጾ First Seeks) 
4 
| ፐ5=22፡ኻ | herent nt | Presccility | ዞጾኝ =ህ93 
: ¿Los ATT $31 | 0 t25 
— es 
laos: — pon 0.002 
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i BISA ATI ora 0.023 . 
FILS ce 

Ae? ATT ars 
Plazo 025 
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bs can ta secon, for the ር531:2=3 of 311 0 

41የየ2የ2222 betscean citat ደየ2:25 in 

SAG E. withta — ara 5 Eo EE 

está 5:3 4 5552"=32 ቕኃ።ን,> nd is 55227=ሀ3 

(229.013). bhen 01% ር2:2%8:3 su tes cise t is 
asluccd, tia ቅ=፣21ር22 ara even care ststistically ን and 
siatisr for all 5ህ50ዮ2525. ? 


T's tho —— for t^e 
se 25 ዮ5:2511157 

21s5t1c21173 ይተ 

;2 


ፉ. 
ቀ. 
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t 
t 
the 






The 5:2222ዮ 8123 a$i0 i24 en exstesis ef e — of ሟል 
‘ ኒ252223 the tua trigtcant 255525. Scvarity scora (2119, 5222፻35, | 
Sevara, fatal) vas Coteraincd by the 1(5ሃፎ251፡2527 comat1=23 - 
። 6322 Report Fores Er l 












Totrocpietivaly, as the *01* paros of the 

: 23227 Caring tha trial) ህፕፒ፡። ሣቱ ድታ ይጋ DEY EES 
Sua eer eend excest fatal). total of 74 91" 5 
ward የ222ዮ523 curing the 55227, 15 i natch had ro severity 552 
(18 five of thaca 12255:52, ዩ።2 infactions were ensotag at tise 
the study was terainatod). 


Tho differernc2s 13 sey — of 01's cere £n31yzz4 for a11 ፡ 
pasients, by ALTE IARC fecnesis, end oy ních/1ca Ty count at 


entry, by ቲ3 Renta’ es 221 ፎ=5:22, end statistical significat 
vas not scnicvad, as seen in the tzble ከ2162 


Tadia 3. 2-3 
rarity of Vorst Errartuntetía Infoctica 
bores Sovority 























EZ air iv: 2 ኤፌም ሬር ዱሙ ው: መምር rata ሆ>:: 11348 

Asus ei 13 ረ 8 6 9 
F2 27 3 14 6 4 

ats RI 5 ነ 4 0 0 . 053 
ቦ።ረ3 "v 1 4 4 2 

|, ail Low ፌ 55 3 11 4 0 .1/2 
?:*'c3*3 EF) nm 3 15 9 3 

hija boi 3 0 1 e 0 -597 
| r3 7 1 2 1 3 

TE Rz» ረር] 3 i2 5 i . 174 








ያህ ፤፥>፥52 PEsstecs Bergin CO ከ55 incluso an ocal i 53543 
artrizutad 52 ዐ፤ ሄካ1ሬሳ eccurred aftar patient withers su froa the study. 
.9::22531 haenszal method. 


4 AZT recipients for lozcer saverity of 
25 thit tris 883172 sis uncerestinatas the 
of infections bessern treztcant groups 


፥ 

5 ከ55 rofiect the በሬ=22ዮ ef fatal 51635 that 
515855 eno witadrea frea the trial, (i.e. piacsso 
a atar ከ402 p na 


ምጫ 
ro 
at 
ህሎ 
የ157 







| z afesticas tutsa 18 ዩ31ህ525 of the calor ef7icscy enupoiats, 
' 1.5. tota ía t^e TTD analyses and 18 the ®sovarity of ዐ፲'2" 
analyse): Tne Sponsor adds that a subsaquant analysis of 
saverity of Ol's will be completed to take into acccunt additicnal 
ር353 "tr c2 such patients. 
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tatica patients ር222152>3 iiu somera (55) tarts "3 the csurcs 
Of t3 $0523 U2 9:20:29 resiptcats end 6 AZT), end th2r2 15 not 8 
5::25222፡22፥12 5221216222 657222 LDaotzeea the trcatzoat 
| l 672223... 53 22211223 53 tha ር2223 of K3, ene slsests patient 
.. ር2:2152ና4 222-::222523ቾ2 12225ር=3 and Vater ሀ of this Eal iganez. 


&) Panta Pg - 
| ሠ“: LED I POETS ALES ያ LTE ናፍ — -ሥ d H - 

o | ቻው 
123 52ሮ222257 Parforiorza fecale v35 utilised at each visit to 
6:2222ዮ5 tia frcrtonal ር22:511157. 6የ paticats gsi teà eS r2ficc?s 
Goality 57 liio. Fattents were required to baye a parforianca 
$2272 of 22.2 to catar the study 53 tha ecorta: ] 525522) cut? ined 
tcx. à A y 

ከ መያ a rr SCALE l i ; 
Ma t carey ca noma) retivis ` 109 — ko ር22213816155 no 
2 ፡222251 care dz 522224, ; evidence of discase 


53 Sa to esrry ca koraal 
&c25v117g; 5152ኛ sizas or 
5=25=2=3 of Giscase 3 


53 Zorzal ectivity with effort; 
$2 Signs or Srzptozs of 


discase 
22543 t3 york; 5212 to 1272 at Nene 70 Cares for self; unable to 
zad esta for 5255 parconal nzets; a norza1 activity or to do 
edo a A 82 E sessed active work 


63 Requires 6622516231 
55155=5ር3 but 15 8513 to 
cara for cost of his needs 


$0 Roguires considerable 
assistance and frequent 


£241!c1l care 
tacna to eor? for 52173 roquiras 43 5125251545 requires special 
ecuimiiant of 1625153572231 or - care and asistance 
Vea heal Core: ረ፡።።:22 537 t2 
er:grl222123 rspidly .  _ 20 Severely 01233120; 


ኣ22815311225153 ds Indicated 
alt5cugh death act 1ፎጋ1በ።በቲ 


20 Very sick; mospttal ization 
necacsary;, activo 52=220ዮ=።1ፕ2 
treaczant is bd 


10 Sortiund; ‘fatal processes 
progression rapidly 


0 Cead 


——— — — — — 


arg: 7C wt A 
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Fesording to the sosasor, thoro ፍ=ዮ3 no entry violations on this 
critoricn,. Eo differsness existed totuzen AZT and placebo groups 

at 53221152 (227: codian sesra 9 53; gzon seora s 69,9, Placebo: - 
€2dfün scors = $0, caan seare e 99,5). Changa 18 Karzofsky scores - 
at four ፍ22ኒ fatorvals are succarized in the table telew: 


Tabie 3,3-2 
Cuzng3 of ፳2222የ55/ oros Fros 53596110ብ 


AL APGI 
"T Canc? የየር3 ፒሻኻ2855 rrea ] Mes 
f . ኞ35211ኮ2 ፻25611በ6. -- ን 
Look Lalana pean Fedicn — mean 
EEEN EE à é ነ U y 
12 +1.3 
16 -0,3 
22 - : 
፡ 
4 
8 
12 
15 
¿2 


suse FITTERS 





According ta tha sponsor, "Since cost patients entarad tha study 
with near norz3l performance capacity, suostantial Improvement of ` 
bas2iing scores was hot expected. Overall, significant 
dif?Zercnz2s fa chance የዮ=3 basaline betseen the crsg and placeto 

> g”sup can be cozerved as early as weak 4. At weets B and 12, the 
ሬ=2የ22 of significance increases. Tne differences seen are 
sescuntad for by the progressive cetarioration of placebo 
patients. AIDS patients and those with lew Tg cell counts at 
entry appear core 115217 to dozonstrats Menefit fron AZT 
treatment." 
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pee, መጨ ‹ጨሒው — — — — —— M — — — አናና)... 


QA 


K2A 12-553 P . + ን. Page 29 


k ኹን spanzor cees on to nota that a coafoundíng factor fn the 
{ntarprotaticn of this analysis 15 that Karzofsky scores were 
conarally rocor2od only wien the patient wos snculatory and ; 
roportod to tha elinic for a scheculed visit. Bata retrieval fron 
ኮ22ወ153112534 or otharsise incapacitated patients vas extrezaly 
liaited. In addition, clinics! evalusticas zero not conducted in 
tha evant of death, so tha resulting zero (0) porforzancs score 
was not recorded on tha case report fora. - : " 


o 5) tedy volait | sg las Xd መሪ x 


The seonsor 552525 that "Cas of tha clinical sanifestations of HIY 
Infection 15 à wasting syndrome which can produce significant l 
losses fn body watght and contributes to morbidity and . 
cortality.® Bady weights of patients entered Into this study were 
corsurad at entry and at each clinic visit. Entry weights for AZT. 
and placebo recipfents were comparable. at l . 


. ሠ 
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. Page 21 
( Chances m vafght recorded at four-week Antorzals Er? sum urmartz 54 
i 1ቢ the table talon. l 
Table 3.3-3 E ot .፡) 
Change in Patients Weight Frona Entry 
ALÍ elac2co 
— 7 — trea oe eun 2 የየርቋ.፦ - 
f ዉሮ ጫ1 10 ka) Paceline i 
raun’ Week ዘ Keotan hoan oN Kodian 251. P-Yalue 
11 Patients 4 [ረ። *TU.9 — *U.9 T25 +0. -Q, . 1313 
- 8 125 4341.3. 43.5 117 «0.2 0.2 0. 06C5 
12 120 «41.7. 41.9 106 -0.5 -0,9 0.200) 
16 85 41.5 42.0 77 -0.9 -1.3 0. 6001 
, 20 56 41.4 41.6 43 -0,3 -0.2 0.0295 
dá 24 5) 41.8 41.5 15. -0.9 =2. 6 0.1069 
abs PRIiehls TS *J. +020 3 0.1 91592 
8 72 . 1.8 1.7 66 40.2 - -0:1 . 0.0019 
12 N «2.0 42.5 55 ' - -0.4 «2.2 0.¢¢01 
16 48 «2.0 42,2 38 -0.9 -1.3 0. 555 
1 24 13 «41.7 «$1.9 6 2.1 «3.5 0. 0257 
4 21 *0.9 + E D. 0 eU. 912ህ2 
8 52 *0.9 +1 se i 51 à 40.1 l -0.3 | 0.1007 
1 2 49 +1 el +1 e. 0 51 -0,8 «0, 5 0. 0029 
16 37 «1.0 41.8 39 =0,9 *1,2 0. 6512 
26 25 41.4. 41.6 24 -0.3 -0.3 0.2711 
24 12 +0,2 41.0 9 0.0 =2.1 0.7517 
4 48 *0.5 +0.0 ዓዓ ሀ,0 ዱህ ሀ,53,0 
8 47 41.0 41.0 40 «0.9 40.4 0. 6556 
12 44 41.2 . 40.6 40 «0.3 40.7 0.1771 
16 36 4.1. 9.5 32 0.0 «0.1 0. 0537 
20 24 #1,.1 41.2 a «0.5 «1.4 0.9283 
23 11 40.0 — «0.1 «0.1 -0.1 0.7320 





25 47$ 4 8 +0. y +0.3 52 0.0 ed. 1 0. 0923 
8 78 41,4 . +. 8 77 0. ዐ '=0. 5 0. ccol 

12 76 «2.1 2.6 66 .] of 41.0 e 0. CC01 

16 49 42.0 «2.3 45 -2.2 2.3 0. coo 

20 32 42.2 41.9 23 =1 ol -1.6 0. 5658 

25 14 42.7 42.6 7. -3.0 25.5 0.0120 


e easurza by Wiicoxon's Kank Sum jest 


According to the szonsor, "Overall, AZT recipients tended to gain 
weight during t^e study while patíents receiving placebo lost 
weight. Statistically significant differences between the two 
groups were first observed at week 4 (520.0473) and weight 
differences became greater throughout the study .... AS was the 
case with Karnofssy perforcanc2 scores, weights were seasurad only 
from enculatory patients who resorted for their scheduled visit 
1555 Analyses using "1325 observation carried forward’ methods 
will allow data የዮ2= patients dropped from the study to be 
incorporated into subsequent tize "points in t^e study." -The 
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Para 22 
Sponzor notes that patients ufth ለ25 and those with 16 ent toy 
Ty csunts ረ=2325ዮ2524 tha grastost diffaronca 13 weight change - 
bstzozan tha drug and አ16253 treated groups, Zach group, 


hzzavor, (A125, 620, hich Ta! s and lov a s) treated MS AZT 
xparfencad 53165 18 walghte® 3 


6) እ:252-2213524 Eersten fc273$ ር NT i 


A vole ps s a, o. . - 


a entry end at eceh visit during tha study, ‘elinteal ‘evaluat tons 


sara partormmod to dotoraina tha presenca and severity of 10 sc wu. 
^ susct (72 Symptons often 8225515564 with HIV inf These .. ~ 
2.5 Mm calatsz, fatícus, hoacacha, nausea, 1055 of apr atita, C : 


— — “atdentasl díscoafort, dyspnea, and loss of 
sental acuity. ko significant difforoncss 5 ware present at entry 
batween treatment groups. 


ርው ዓና ተ ee rd ብ ፡ሙ፥ 
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poroztnstaly Pilfeiy eurmuch tho study ti ha nabor of grapteas | | 

esi! ectod during tía clínteal evaluation was {ncreas ad to 8 _tosal  - 

of 33. Sisca thosa 8ሪ41516831 aptos: s 
$*-dj entry, anglvacs celine vere Rot. | 

ዞ2551519. satiar to the ን አመ s of c2icht and Karnofsky 
: porfsrsanca status, data was ealiec: od Targaly frea ectulacory, 

; nonhospitalizad patients. This ercatod a nen=rando s by 
— excluding cata frea sick or 6260 patients. Tha sponsor's analysis 


of changa 18 the Ruztor of ዥን ts Pee d in tho tzble 


à 


. 523168. — | 
Table 3.3-4 | ás 
Ching? in Ruaber of Symptons Froa Entry 
— A ሆ[]ሬር2ኩ0 
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Results vara statlar to tha previcusly presented analysis which 
exsained chance 18 nuzoor of 5:7=22ቶ235 frea entry. Again, 
*satiants vita AIDS or those with 163 T4 coll counts at entry 
appear to have gained the nost benefit frea ALT therapy." 
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Soveral =2225፻23 of fune status were tested prior to study entry - 
and at varteys ticas aftar initiation of treatzont, The sponsor 

has analyzed the results of serial T4 (T-halper/tnducar) cel! 
counts and delayed cutanocus hypersansitivity testing. re 


Teliumphocyta subsets were moasured twice prior to entry, at entry, 
and then every 4 weeks during the study. Patients vere randomized 

to rocetve AZT on piacobo 18 blocks based on the latest available | 
Mb Tg count (ercater thon or less than 102 e211s/za9). ; 

n 5ር22 cases this classification differed from what the block .-.-—.. 
assígnzent would have been if 811 three pre-entry values had been  -. .. 
availabe and the average used to stratify the patient. s 


As refiectod in Table 3.4-1 on the follewing two paras, "changes 
in T4 counts were strikingly different between the AZT and "I 
placets recipients at weecs 4, B, 12, 16, and 20 by Wilcoxon's 9 - 
Rank Sua analyses (p ርዐ.001)."* ^. - .-. 
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ደኔ entry, patients were raquired to ba anergic to ‘the following 
eaticsas: trichophytsn, tatsnus toxoid, candica, and purified 
፻የ223፥3 carivativa of tutarculía (79). A single dot of antigen 
was ር!257152522 Lz253 811 study ዩ2252የ5. Anarsy was dafised as 5 
ርጋ of incuratica at 43 hours. ል positiva responsa (conversion) | 
vas ረ2ያ1229 822 10 =a of induration to one Or sora antigens, A 
የ2522623 was consilarad ans 1" induration was 5-3. 52 at 43 
hours to — —— 
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Sia testing vas parforzid tufca prior to study initiation, 7-14 
days start, end every 3 «cols thoercaftor,. Tuo patients each had 3 
positive ressonsa 53 6፡3 of tha txa pro-entry የ3552 and ara not 
included 18 tha ኔ8212215 of conversion. Tia frequency of 5313 
test conversions §3 112524 fa 553 table below. °C 
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22225 for the ANS cubeszun, the difference between ACT and 
815529 groups 1በ tae frequency of skin conversions 15 significant. - 
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responsa 13 poticnss with 55 16225 one positive responsa while en 
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To 505325ዮ also propa cd a የ2319 ልጃ s T 112503 skin test 

ዮ5522:3:225 vit corras — 53 Ta 5211 counts over tiz and 

ዩ2221ህር24 $ tji "Thora “arpoars to 53 na general corrslation Lat-sen 
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Tha sponsor 522523 thas “a recuits of other 822575 of 3 
4:=:2315512 forstions dos. circulating enccconcus 81253 tat eorfaron 
taval, {a vites blostoconic res; 236205 and serslogic testing for 
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Tia sponsor states, "AZT was selcctad "C devolorzant asa 
porsastal thIüIDY in AISS ... ከ2523 ca 155 in vitro antiviral 
activist 5” ነ2ዮ=ፕ6ዮ=ኔ 8 cador effort 535 initiatcd within the 
clinical trials procraa to ር255የ21በ3 whothor ecainistration of 
this ፍ==2==23 cculd bo 8555502524 with chances fa rcesvary of HIY 
25:8 የመመ ፍት This his proven to be 8. diettcult task 
5222222 of tha currants Taek of የ=145519, standard ised —— 
uc” 
biczd sexpics vor? 65522224 at feur xcci intorvals fca patienti i 
for KIY E Lira. richly, tia cothsdolecy consisted of 
62=6:2152ሮ2 c7 peripheral biced 12ጋ፡5ኃርቻ5ና5 with paytonczseglutinia 
end objetos a AT eslis porcissivo for HIV infection. Culture 
5225725252 የ1ህ152 were collected twice 655517 to conitor virus 
Greta ta culture using a reverse transcriptase (27) assay. - 


Tre sponser notos thet "thera are several predlcas with thís 
22222 9 46525 525=>:/ቱ tie assay Cannot Ciroctly detect virus 
fa የኮ22317 erosa blocd of ot^? y 65 o... 

cre የኋ1ሬርያ222313 cf virus ረ25225522 th ecplified cultures 
(szer 552።ዮ2211625153 155235 ሃ1የር5 coy have 228 rezctivated) tc 
tha ዩ55=31 extent ርየ viral rcolicaticn in the patient at the tics 
eno 52=215=2 vas 65፻31553 esy bo difficult to establish. 
Kevovsr, at tre tíz3 tha place so-controlled trial was begun, none 
of t^3 resrovirolegists favolvcd felt that other Eethzds for 
C2tsetica 57 EY 1n elfateal specízens had been evaluated 
522752 25 557 ta የ221262 Ccosnstration of reverse transertotasa 
— fa t53 suzornatant fluid of sticulated calls as the 

555 «28 for ረ2የ1515268 of a positive culture." According to the 
ቆ።2522ኛ, 5225 of tua dnvesticstors utilized ezcerisental HIV. 
ሬ።55ፎ51ዕበ techatgses fa parasite} with tha RT assay. 








E 8 pros? $31 ር225133 of cost of tha virologists favolvcd with the 
sccy 63 ኤ2ሃ==222ዮ 15, 1235, a standard cotacd for collection of 
— 5:2=2)25 and preeassing of cultures was agreed upon. 
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ዘ17 cultura ዮ229153 vora grovicad to tha cadíca] dopartzent of the 
552355የ by tha virolony centers aleng with tua evaluation critorta 
to ta uted for results frca ዩ563 lutoratory. AM culture results 
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( (0 foventz-on3 parent ef AT roctotenta ane 752 of placsto pt fonts - 
had positiva cuituras at entry. | 


p v 
417፻3፻25522 ars docente 24 totz2ca tha tuo groups Cvor the course - 
— of tha study, thera ts a trend tevsrd lengar tices to positiva 
US cultures and/or nocativo cultures in thosa patients treated with | 
— i effec’ is cost notadla at week 4 (99.255) and Kock 8 


An (22.167) of tio study.” 


ሯ RIY eulturs M 5 Ma: canta ዮ ጄ3ዮ alee anal cag F g the 
2sules ር 524 antican east: 41015==:ስ0822ሃ to Cotoct virus 
13 12==ኣ5=575 nts. Acain, "no statistical) 

gnificant ehize an 


rus in culture vera 
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Teo 6ዮ2325 of investigators, tr. Parks et al in Hien! and 
Ce; 6:315:28 e* al in San Francisca, have indepandently (of the 
o Sponsor) assessed potential AZT antiviral activity in patients — 
enrolled in tratr respective centars using zethods other than ^... ' ን 
pavers tronzertpt 259 esseys to detect HIV replication, p. Parks 
used a pis ansicaa corture ridioiczzuzoctsay developed ía 
RETA to evaluata Culture results as noted above. He 
ena asd both tica t9 es sitive cuitures and the conversion of ።- 
positiva culturas to negativo. The sponsor states that "A delay 
ín t£ t$ pozitive eultsrcs and an inerscsed inei¢ence of 
nocative cuiteres was ፎር=2በ5ርኒዮ5፥24 for AZT patients individually 
and 85 8 group. Thee epparent entiviral effects correlated with 
{nerezzad nuzcer of T4 cells and improved clinical status in 








‘virus responders',* 


Tha sconsor offers the following explanation as to why -` 

Sr. ፻:222፤ ይ2፻21522252 fron tha pos entigon capture 

የ222912258225237 data differs frea their own: "Dr. Parks’ mec 
analysis includes different numbers of cultures for each patient 
and evaluates positive cultures by eee ete ding tha azcunt of pes 
antigan cotsetod qusntitatively over tice, This gay explain the 
_diserscancy in Cezenstration of antiviral activity.’ 


Dr. Chalsson used an Abbott Laboratories ELISA kit to directly 
።ር25225 HIY poi 5 antigen in sarsa and “showed that levels of this 
protoia 13 ¿21 patients remined relatively constant or decressad 
ever the 52222 of therapy, unida those of pleccto recípionts 


—  4n:rtat:d. The difforonc? in mean HIY antigen levels at 16 weeks 
x25 igaly significant (p <0.002) and persisted at 20 weeks (p< 
ው 0.035).* . 
ይ-ህ መሓ Tha sponsor cone lucas that the virology data presanted are ፅ Maited 
REOS, an end the results inconclusiva based "partially upon the current 
ይራ«፡ ከ1 ተመጣ “አል. 6።21,512 snd also probably the linitaticas cf the 


cultere method used.” 
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Esch ratortsd advarsa ፀ።23የ16በር3 vas gite to a étsrdérdicsd tara 
(COST) frz3 a éiettonzry of proforrod adverso exporícnca taras 

and catosorized under a spacific bcdy 575523. Asnorzal Vatoratory | 
31ሀ93 ara 65317=29 end discussed later. | 


analysts of tha masicua recorced severity of adverse ነ 
— dona by tha Cochranenantoleizensze] mothod for al} patients and 
sratéficd by discaosis and entry Tg count. A siatlar analyzis 
e con? ezciodtag reports cons icorad ial relat not drug rolated 
and excluding seven reports for which causal re — to drug 

was unkncwn. 


Recording to tha scansor, 221 of the 252 attents erotica in the 
study reported 35 fe ist one adversa experience for an incicenca 
የ353 of » (AZT » 122/145 « 655, pC). » 99/137 © 7:5). 







escardar. TT n3 oficon included 


31631 ርበ1፣2252010በ5 of Au s 15 apparent by -.- 
awing ሂባን Statlar frequency Gf post events reported by y patients 


rac2iving etnar. AZT or placcbo .... In the analysis of 

potionis, nause3, eyalgia, end Insecta ware the only pavarse = feu 
experiences hieu vera reported 8t ፪ Stonificantly mone fraquency 
13 AZT essiofants thea in picccbo recipients." These three 


conplain<s ara analyzed by severity and —— subgroups í is Taste 
4.1-1 teicw. ፅፌፊ ፈፈ ፈያ 
አ)”. | ፊሥ - 
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ኃላ 19-355 EF : .5 | CO aga 
- የአጋ5220831547152 652የዮ24 core oftan ta 136359 patients than ለ2? 
fatiants (3% ሃ5 C3, 5።3,0311). ፁ- . 90 ታዯቆፋ- dun * Bee SW 


Clintsal ecverca exesrfonees which cecurrod in 2102 of tha patients 
cora ኃርጋየ።=213,ራ 025522818, cfarshesa, fever, ficacsehs, nouses, - | 
622221:31 na 553 rash, *፲:3 caly cna of thase events which was 
statistically cora frocuant 13 AZT rsefpicnts 15 839262, as — - 
ር22221524 pravicesiv. Aithseca tha የ2521 nuzcor o? 522620523 vas 
- ከ525 5:25122253117 (iffoeznt beessca tha tro troctoznt gocups (all 
èe pasieats: ዩ።2,1፡2፥ AlSS: pe0.093; ARC: 0.053), 425 of AIT - 
rostotents c2221212123 of Readseha rated tía ር=፡1=:3 severity as 
52.2፻253 0? scvara, ecazared to 265 of the placobo .... RO patient . 
= | Giscontinucd frea study participation due to heicacne,* na 


Torez eplecdos of blecding wore reported, all ín AZT recipients. . 
Thay were painful bleeding ር።=5 18 a pztíont with cua discase which 
roquircd eral surgery, aiid nose 516521በ9, and nild rectal - 
biccding. AN tha episodes stopped despite continued AZT treatzent. - 


255 and ene patient receiving plsesto reported = 
ved daspita continued acainiseraticn of study drug. 


Four AZT የ==12፥ 
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ከ1935. All PF 





e ote m dE LE 
tod ኮሬረርርበው 21152 in tha trial eos esattored wcekly for four 
ocio 553 sioa Stucekly until the terainstion of study drug for 
5፥252 97 posstole drug-induced bicehcatcal or hezatolegic | 
Sonigtéy. The following laboratory values were ez2ninod: 
$oz221051a, ከ=22522711. nean corpuscular voluca, esapiete blood 
esiat with white call differential, platelet count, erythrocyte 
todicentation rate (ESR), serum creatinine, blcod urea nitrogen 
(705), ዩ1ፎ25221:522, bili{ectin, SEIT, alkaline proesphitese, 


ercotinine paccenckinesa, esylasa, and glucose, Standard urine - M 
analyses ware perforzed at the sama intervals. In eddition, blocd - 

tos 55521624 for tra ceteraination of sersa folate and 152318 812 

165515 at entry, end at 8, 16, and 24 woeks, 


* 
a) 61121251 Choatctetas 
— — — — —— 


sor, *AZT did not predusa significant 


Recording t9 the spon 

aitorsttons fa 2225 sorua ርከ221=31 values msnítored to catersine 
pz221:1a ፎኮ፣2።1555224 heratic or የ2231 dysfunction. Ko 
1532823222 in EUA, ዩ"2251በ182 or bilirubin ts levols defining 


Crico 3 or 4 toxicity (1.0.75 x upzar 11215 of norza1) occurred 
{a eitz2r drug or placabo recipients. In addition, very few m 
eoticnts had Ínero2c2s of BUN, ercartaina or bilirubin to values l 
6ሃ23 tuica tha upzar 113115 of norzal.* CEN 
` Cua AST 235፥2385 hod an dnersoca 13 SCOT to a levol dafinad as 
a Grata 3 or 4 tozicity (5250 10/21) while 10 patients who werz 


Panccaicsd to የ5221ና3 placeto had síailar elevations (p=0,C05), 
as displayad 1በ 13512 4.2-1 below. - 
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- Stgaificsnt differences fn the number of patients with high | 
transcainsse Jevels vera otcorved in the group as a whole, for 
ይ:22 patients and for patients with lcu Ty count at entry.  —— 
Siafiar results vora found for levels of serva alkaline 
poezshatace, althcush tha level of significance was just under 
p*.C5 for all patiants and lew Ty at entry, as seen in Table 
4.2-2 below: | 


ew 5 








Tha sponsor notes that "overall, hepatic function was stable in 


` érug-trcatzd patients while eheaical evidence of liver 


Gysfunetica increased fn placebo patients. This might reflect 
progression or reactivation of chronic or incolent infections 


"involving the liver, such as atypical mycobacteria, - -.. 
| toxoplesnesis, Karatitis B, ፻25521ስ Barr or cytozecalovirus., 


These findings eculd scccost a positive effect of Azt therapy in Eon 
preventing the bíccheaical or clinical ganifestations of occult ^ = 7 


1132" diszasa.® 


The sponsor also states that "chances frea baseline values for - 


, fadividsal echcaistries occasionally ware observed in both AZT =... 
. | "and placebo groups. These chances varied frea week to week and — - 
presented ro consistent trend. The actual values observed vore 


not considered to pesa clinically relevant tozicity.” 


€25e131 Clinica] Excaistries  . J 5 2 s ለ i ] 
*Statistically síenificant decroases of Vitzaía 812 levels  - - | l 


622323 $3 iia ces were Coserved 1ሽ tse patients ን 
6፣ኃኛ tna ccurza of the study but not in placebo racipients. yw 
T5223 ር26ዮ935፡5 oe. did not render most patisnts Vitasin B12 
Cicio? sese 


*215nt of tha 20 AZT patients (and O of 8 placebo recipients) 

with low 812 lovols (less than 200; norcal range © 130-560) did 

canifast 55=3 latoritory changes consistent with Barrow 
25342 e... ከ0 Chanso3 ware obsarved la folat: levels in 


u22f2 
@itaar AZT or placzdo groups.” 
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Course of the study.” 
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*Thirtyenina percont of AZT treatad patients and 75 of placebo 
rocípionts had በፀሄዩዮዕ5ሳ1ነን ecunts loss than 750 at senetice d 
tho eu ih ዞረ 0.001). Sixteen parcont of the AZT 
group and co of those patients recaiving placoto had neutrophil  ... 
ceunts less than 500.” In AIDS patients, 452 of AZT recipients vs 
of plsccta recipients had neutrophil counts € 750, and 195 vs 

32 < £C29, p ዐ,5031. Tia parzentzco of ARC patients developing 
ዩ235ዮ222813 (750 vas 255 (122 (5C0) for AZT recipients and 53 for 
placcsa recipients (p ረኃ2,001).።- .. - . ".-> .. E 


Of th2z* estients who entored tha study with Tg cell nuzher 

160/223, 505 of AZT rocipients and 105 of placebo recipients had - 
d2crazs2s 18 neutrop3ti ccunts to less than 750/ (pQ0.001). For - 
noutropanta  500/ca?, the cuaulative percentsges were 232 for  - 

AZT r3z'picats and ¿2 for placebo recipients. “Patients with high . 
Tg 52115 at entry vere less likely to develop neutropenía Mur ing due. Rm 
tierapy. Ritetcon percent of the AZT treated group and 2% of the 
ቅ!35220 patients had neutrophil counts less than 750 (p=0. 012). 

Saly 42 of the AZT rccipicnts with high Tg cells when the trial 

besan later developad cecreases in neutrophil number to less than - 

SCO, ecarered to 25 of the plzcobo group. Reutrophil counts 

returned to bsseline values in 811 cases within one to two wesks of 
either dese reduction or drug discontinuation,” PT oe Be 
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Cuanges 18 lyzshocyt? nuntar vore not included in grading of — 
tozicity for this study, but tha sosnsor analyzed this data “since - 
coneral supcressica was soon in other heratopoetic elezents.* 

fesording to tha sponsor, "Significant increases frea baseline 

lsaptseyte ዩ==22ኛን vera 5528 in AZT patients at weeks two through 

ten (720.0553 to 40.6001), after which lymphocyte counts declined, — 
Changos in Ivaphocyte numbers in placebo recipients were  - 
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According to the sponsor, "Decreases fn platelet nucter were rarely 

sezn during the course of the study. Only one patient receiving 

AST znd one patient receiving placebo were reported to have a —— 
plitales cocnt less thin 25,000. Twelve percent of AZT recipients . 
(17 patients) and 312 of placebo recipients (42 patients) had - >.. $o 
éecresses of 25 to 505 fn platelet nusber from baseline. Eleven 

parcat and 55 respectively (17 and 6 patients) fn the AZT and 

placeto crouss had groster than 555 decrease in platelet nuzter. 


ela c2ny AZT patients platelet nuzter facraased, while values for 
placiho paticats የር=31624 unchanged. Statistically significant 
165፻52555 foca entry Pee tea tol were observed in Az 
rosipicats through ሄ=25 22 (p 40.00] weeks 1 to 18, p+0.0C83 week 
£2 and p=0.5910 scek 22). At week 16 the platolet count for AZT 
potioats hed 1325753524 frea 134 K t» 223 K while that for the 


placets group 1በ5"2255፡ frea 150 K to 191 K. _Incrrased platelet 
cunts ዌ225 documented ZT gatients with both an as 
vell as in patients entering the study with Ta cells greater or 
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les; than 109 and were statistically significant. in all groups.” 
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according to tha sesnsor, *52በ3 carrey biopsies are oft on abnorcal 
12 pastonts with AIDS, thorofora results of bicpstes ፀ5ር21024 frea 
pationts ca this study cust ba intorsratsd with caution .... Bone 
carros 512257 findinss wora የ2ነ16520. ta 6 patients recatving AZT on 
tha Frasa J study, nina patients recoíving AZT on the Phase 11 
Siudy, end tzo patients rocatving placeto en the Phase 11 study. ` ue 


essprcos 13 the tuo Phase 11 patients receiving placoto vere 
rtorzzzalluaf ...,. Of tha nine bicpsied patients treated with AIT - 
13 t53 Phase 11 study, four had norcscellular parrows, tuo had 
hycarsalislar sarrows and throa had hypocoliular carrows, The 
hyzarzallular parrcus showed changes sinilar to those ... in f 
patients with AIDS except for the presence of aiid casaicblastoid — . 
enhances “ta erythrofd precursors eese The othar seven carreus ያ 
shoved preafnent ervtaroid Rid ባታም with c2csloblestoid Changes 
ta ervtaraid precursors. Granulocyte precursors and megakaryocytes 
ware ር222የ3117 praserved sese although pany of the carrow 
ehasmaalét‘as coca in patients treztod with AZT ccn be scan 18 
untreated pationts with AIDS, the ccabination of esrked erythroid 
hyrsplesia with recilchl2stoid chances 1$ core prcaínant than would 
t2 6=2225524 frea AiDS alcae. It secas cost appropriate to concluce | 
that thas2 chancas cay be due to fupaired DXA synthesis associated ` 
FS ረ።222255 in intracellular DEURE 2 trishosshates 

233 with AST tresatacat of iS ha in vitro,” i 
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Saensar's Conclusions: — WC to 


— SUA T d 

"overall 65 ውን ns AZT የ5521215855 (259) had ፀሃ!ሮደግ22 of ER w EC 
sucprocsion using the modified Esstarn Cscperative Caco ogy Group 
eriteria discussed above, Twenty-eight patients (192) 
evídenca of both henogledia end white cei] fers pn "$0 
patients (215) had isolated éscrezsos in neutrophils and/or white. 
bicod call counts, and 7 patients [I2 hid decreases fn hemoglobin 
only. Patients with AIDS and thos E Vio entered the study with 
Tess then 153 15 cells wer creats risk for the devealo=zant 

I ssicn da genaral, decreases in 
ዩኮ===ባ1651በ vera observed 9167 to * Gevelopzent of neutropenia 
in these patients with both red and white cell suppression. 
Ezzcver, ር25ዮ23505 18 cell nuchers to a ር22ዮ52 consistent with the 
ር22:3152252 of Grade 3 and Erace 4 te xícity often were observed 
55:=21ቴ=2225517.- 15 appears that esny patients whose marrow 
suppression consisted of neutre pania alore could be sanased by 
dose feZuction. In contrast, cost patients who —B 816313 
tn addition to neutropenia recuired interruption of — for 
return of hascglcbin values toward baseline." 
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including tenporary scan nfTmatica) during the trectrant trial 

249.021) .... [52 nozder of patients regufring cose ee di fications በ 
155የ22223 Aver tice fcr ALT roctpicnts .... At 4 52252 of the P 
trial, 9:2 of the 137 የ5=:13153 AZT ፻፡5252355 ESO fuil dose 
ሯ241235፥5 ees 62222፻ር4.ቲ3-552 of the 123 ዩ156253 patients f 

roza taing ín t5» trial. Tha parcent of stent in the AIT group - dj 
ros2ivis fn Cos? er — FS 3 wu ‘ 
pareas et n ccc ae of £2) hed been -- 
rocucad to an every eicht hour se — ምኑ 155 (9 of 55) vere 
or Uy off crua £f that tine e... 5225 of tha dose. 
colifications ebzerved fn the stedy occurred ín AIDS patients with 
lez T4 ር።115 eese 
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| ela 7 of 16 carrczecupzzeszed AZT patfonta (442) opzartuntstie 
ag ን 


1372552253 core 42325223 ህ!5513 $53 first sta veoks of Ea 
tiuaranze These gdvorsa events precodod tha encol of krzatalogfie 
toztatiz. 67 tha 9 rcsaining paticnts, 5 covelegsd = Ct 

— fnfcesicns foticatng cose reduction or | 
Cisesatinvatica of AIT for tonicity. Tha interval Setvsen dss 
codiricatica end Csswasatatica of fnfocííca varted frea tua to - 
91255 v2232. In 211 patients, ከ:225216215 toxicity had resolved - 
tatara Sha 012022213 of epssrtenistic fafactica 523 ease na 
estsolisned. In caa posicnt, hevever, 652525 of fnícetíca 25 
€2122102n1 with roeurroat ዩ2357522በ13 efter AZT tharacy 533 - - 
ratasviteted, For tha 4 scditiensl patients, caset of infoztíca 
pressced Cscuscntatica 67 ኪ22252፤6315 toaícity by 4 to 6 mzaks, 


Fuur of the eight AZT recipients who cevelecad epportuatstie 
1በየ555153 fa tio 5525252 of carrcw suspressica care dfecacsead 
within the first four 522:5 of the trial. Tuy hid eryptcesesal 
Giseas2 end tu) atypical creetsetersal dilness. Three patients 
Cavelocad PL? 1553 in the course of therapy 5, 19 erd 22 - 
€zoks). 1:11 Infscrica ves diarnocod in tha 12525 AZT roctipicnt . 
at 13 ሄ=ር።5. Tuo of tha FCP patients hed disecntinecd thercpy 3 
and 4 cocks prior to ዕ1:222515 of Ol. The third tod 5253 
ehanced to cn 8 kour setecule | ccek before cfcgncsis of ዞርፇ, 
AZT vas ር22*25563 to evcry 8 kours 18 the last pztícat é;ríag 
tha first crook of tie trial end ይ==5፥5=23 at thst dose unti] 
diagnosis of RAL at ጄ225 15. | 
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913 further ዬር312=ሬ the possible effects of AZT-assecisted bone 
tarrsy Suppressicn, tha records of 23 patients with grada 4 
ይ2ህኒዮ026818 (neutrophil count € £00) «ere exsained to coteraine 1 
this cresp cos at particular risk for tha cavelcpoent of i i 
6222ኛ5.275512 1272254555 or othar &Óvof22 6ህ555=23 seee Seyen of . 
tha 22 nestrscenic piticnts developed ocrartenistic infections - 
curing tha esurce of the study (332). This esspares to a 372 0] .— 
የ352 in ATT ዮ:21215252 overall end the 253 rata 67 01 for AZT : 
treated 52512252 with cny evidence ef ፍሬ=ዮዮ=ዝ Suppressica. Caset of | 
favcetica ር===፻ኛየር4 prior to the docucantatica of seutrscenia 13 4 
(of the 7) patients end followed neutropenta by 1, 6, and 10 weeks 
$a tha recsining (3) patients. Five of theca 7 AZT recipients who 
ረ=ሃ5152=4 cocsrtunistic 1275251585 hed 53151212 conipulaticas 18 
trate ር22፥=3 regions, 1221521832 several seoks nisa ፎ=29215251ር3 cas 
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fs esa 53 5223 da the Table stove (3123 shown ca pasa 7 of this 
Perica}, four AZT vs. 11 placz: to patients requested early 
tersination [552 pisesio lator dizi); no AZT and 7 placado 
patients were discontinsed cuo to s2neral ized dedilitation (five 
of whoa later dicd}, end 5 427 but no placebo recipients were 
Cissontines2 for potential Revers 2 experiences, including one 
allergic reaction (patient withdrew). Othersise, reasons for 
carly a icconei cation vare fairly evenly divided between the two 
treatcont groups, Including discontinuation for opportunistic 
tafacticn (7 18 AZT group and B in placebo group; of these, 1 AZT 
and 3 plazebo patients laser died). A total of 21 patient; in 
gach treatcent — 272 discontinued for reason other than death 
or 1222221323 death, ' 
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Unite cortelity zas not scoetfied as en efficacy prrezoter 18 the - 


eriginal protocol, coath 13 tha econingly {novi able cutecsa of AIS, 
and certainty 153 sMiventton, Ovca tcccorsrily, csset 53 esasidared ~ 
fczortant evicanea of efficcey, Tha ether ፎ323ዮ 61የ16257ሃ parccetar - 
e aniiyzod 13 this study tas tice to first opportunistic Infection, the 
prolcnzation of which ds also an fcportznt sicn of efficscy ina - 
discos chars ocssrtunistic infections are the post significant cause 
of C2atn (as vell as cordidity). Other "lesser" ዩ3የ5=215የ5 of - - 
efficacy whieh ware conitored during th» trial and analysed for this 
RdA wera chancas 18 Karnofsky performance scores, body weight, - -. 
AldS-related syzptoa scores, end iemunologte parzzeters (T4 cell - 
count and dolzred cutaneous hypersensitivity testing). Substantial 
eifort was also put into monitoring the virologic status of patients . 





oa tha study. 


1) Fortality: As noted by the sponsor, (see page 10 of this raview), 

. Bary Cig AZT recipient died during tho trial, ceapared to 19 
placata recipients (p {0.031 by Cox's regression ፎ5ረ21). This 15 
obvicusly a higsly significant result overall, Cae questien that 


T ሓ ecmas to nizd {s vhother this event (ccath) cesurs prsccainzatiy 18 


up of patients. Certsialy in ceneral, AIDCS/OI patients 
ghor rice for death than ARC patients, but sexe edvanced 
Ac posients are clinically core 111 than seme AIDS/OI patients, — 
( and ARS patients can die of their Hi¥-infection without developing . - . 
ot-defined ለ125. - | . a um P aay ec 
In many natural history studies, decline 16 the absolute number of 
Teheiper celis in the peripheral bicod has been significantly j 
correlated with progression to AIDS. Clearly this fact was - 
appreciated ty the sponsor fn the design of this study fonly 
patients with depressod Tg counts vere eligible, and further, 
participants were pre-stratified and randentzed on this basis.) .— 
Cre reason for choosing 100 as the breakpotat for ranócalzation was 
a concern that the sickest patients (X100 Tg at entry) might not - 
respond to the drug as well as patients with higher 74 counts, 


Fre-stratification according to Tg counts at entry presupposes 
analysis according to these catesories at the end of the study. 
However, tris stratification was not done by the sponsor for the 
calor efficscy endpoints of mortality and time to first - 
opportunistic infection fn the original sutaission of the NDA 
(although 15 wss "controlled for” in the analysis by AIDS and ARC 
subgroups), Ina telecon with company representatives on December 
11, 1536, this ravicwer requested an additional analysis of 
rortality and Ol's by Tg strata at entry, and this additional 
analysis was submitted on January 12, 1937. In the original NDA 
sutaission, subgroup analysis was done by AIDS and ARC diagnosis at 
entry, a natural division given the history of this disease and its 
epiccsalologic cass-definition, but 15 15 not necessarily the best 
ፎ241631 categorization for predicting progression to further OI's 
or death, as — 
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frem original ፀቦ2'/5፡5 (coc. No. ፐጸጸ5፡፲5/5555) 


Tha differance ln cortality in the AIDS group (12 — vs. 1 
AZT) rocatas hignly significant with a p-value of < 0.C391. Fo 

AC patients (7 deaths “ከጸ pleceto vs. 0 in AZT patients) the p 
value ess 0.016, also statistically significant. 


When the cortality analyses were done by T4 count iov or below . | - 
160 at entry, t^e difference between treatment groups for patients . ^... 
with T4 <1C0 resains highly significant, while the difference in ; 
the high a, group becomes less significent. lf the patients are 
| divided b esunt at entry erester ዛ 
no Tu cant difference Letxoen A Tid placebo re: tents a 
the ቃ cut 4 group at entry, as all but ene of the do 
652 ። Cw group Presse 2 See statistical 
\ eview of th! 5 ፻ DA). This arleysis, of course, 6655 not — 
Gemonstrate that AZT 15 ineffective in prolonging survival 18 this A 
v group of patients with T4 counts > 200, but reflects the a 
following two facts: 1) that not many patients with Ty counts ፈይ. 
ቃ 220 were studied, and 2) the event being reasured (death) did not 
occur but once in this group during this hort trial. 






As stated earlier of the 20 deaths that oc-urred during the — 
placeto-controlled study, 19 occurre4 in placebo patients and 1 in 
an AZT recipient. The one AZT recipient entered with AIDS and a 
T4 count less than 100, and develnped a severe second episode of 
PC? at vcok 15 which was treated with pentanidine. he recovered 
but then developed disseminated cryptococessis for which he refused 
antifunsal therapy, and died 5 months after beginning the study. 
83 renained on full Cosas of /ZT until he developed the PC? at 
which tice his hezoglobin had dropped to 9.2 ¢2//d] and he was 
- taken off study drug for ; weeks and restarted on 250 mg q 4 ከ. 


EA 


“<= 


A 12-253 





Pasa 54 
va rcatateg 19 2025553 chfch cea 511 fa the pleecto gre3p esn ba 
carietartcod 83 (511625 (222 2ር2523፻"3 tabla የረ2ዮ=ር==23 ca para 13 
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13 paticnts utia ANC as cutey. Tea ccaths occurred withia veeks 7 
of carollcant; both cora la AnS patients enrollcd at tha 5523 E T 
ዩ=353፻. (Cua, with 1222 thia 153 Ty 52115 at entr”, 5223 53) boy - 
Woof *2223፥513 eryrtscosess7s® end th2 other, wich 223 T4 calls 

5 catry, óicd ca cays TI of 515227=222051953 ecretral jT 
tomspiccassss. FreseasSie, boen these GI's vera "inecl2ting* at 
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arsiicd ae tha 5523 centers cho both hzd ቂ1ር013 calls ot entry, 
end toti cora ዕዮ22223 foca tha study 43 tha first ጄ2353 የር. 
canara lized cobilitseten®s ena Vater died (cay 123) of FC?, and 
ta othar di0d ca Cay C3 of ርኋ1, (neither OI was confirzad ርበ the 
6353 Raport Fora). Of the remaining tires ARC caticnts, tuo had 
153 Tg esuats (< 109) at entry; ene died at day 163 of “suspected 
73 or Ci” and the other cn day 132 of "pneuzonía.* The lost ARC i 
patiant entarod with a cean pre-entry T4 count C230 and died on .. - 
cay 123 of FOR. - : 520 Re 5 — 


Cf tha 12 ccatha in plecoto paticnts «ho entered with a d!zgnosis 
of A25, 10 vara stratified to the lew Ta (4100) greup, end tuo 
to tha high group. Of these too piticnts, both had average T4 —— 
esunts at entry ef loss thon 229 (115 end 129), cz3 of ሄር=ጋ entered 
with a Ty 52።።5 of 15, ond dicd ዕበ day 29 of cerotral 

t2z62lazz22513 (disenssed 5 days afto ary) end erystscsecal 
5234221552. The Doro 


La 129) AIDS patient died at hone 
ዐየ “aros” on cay 103; no ቿን 
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ዕየ the 10 deaths fn patfents originally fn the "AIDS/1ou T4* 
at2cory, t^e cean survival after entry was 111 days (range 
£5-150), and the reported causes of death consisted of the —— 
follewing: tua FC?, two “preuxsnia,® ene ቲ520215522215, one MAI, 
ena "suspected RAI or Cay," cna Ca¥, one pulsonsry eccna (with 
Suspected Kal), and ene lyzphcca. 
ts 


Cf the tzenty deaths, sixteen vere 18 patients eristnally 
stratified to tho lew T4 at entry group. Of the rezatning four, 
tarse hod r23n Tg counts prior to therapy of less than 250, and 
tha sole death in a patient with a zoana Tg at entry count of sore 
than 200 was the ARC patient who died on day 21 of t2zoplaszosis; 
his coin Tg count at entry was 250. 


Thus, 85 far as cortality 15 concerned, virtually all tho events 


cccurrsd Ta tie patients with low T4 counts, which 15 not 
unezpactad given the accumulating evidoanz? froa natural history 
studies that Tg count 15 the parazeter best corselatad with poor 
ዕሯቴፎ።>። in HY infected patients. It is 3153 not surprising in 
that tha cajority of patients who were enrolled ín this study had 
low Ta counts at entry. 182/232 were originally stratified to 

T3 180, 159 of whoa were "correctly" assigned to this category 
even if their *averaga2*" pre-entry T4 counts had been used instead 
of tha post recent available one, and nine sore of which would have 
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( ይይ tna 5 5 %22:3 of trzataent, 85 5-==3 fa the tabia above. 


fs resorted be tha ዩ22=29ዮ, of tha 232 patients ጄ=3 —— 18 155 - 
study, 69 ረ2ሃ21ር>24 at least ona OF der $1207 parted (5 
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eleven did 53 13 tha first feur weeks, end one ec ditional patient a Fal 
ረ27216524 FC? at 25 weeks, &ftor he hod cczpletod the planned 24. - —V a. 
ሯ=22ኒ study. This leaves 11 AZT end 33 pleceto patients who ቅት በረራ Ld. 5 
——— 01's during the study between 4 and 24 weeks. Of the 0 E 
oven "AIT patients who d2velczad OI's, all had AIDS end a dca Ta -— 
(4160) count at entry. Rine do velopad FC? (6 supposedTy i M 
Sad 3 not ር2በየ1ዮ=24 and tro develosed systcate mycobactorium - 
avica fatrseallulare infectica (KAIJ. of the thirty-three placebo E 
recipients who covelcced Ol's betxean wecks 4 and 24, 25 had been - --- 
Findcatzad to tha lew Ta ( 100) strates at entr and 7 to the io ው 
hish Tq ( 2150/535) stratia Of these seven patients, $ had aa ^ — - 
ave iras? pra-entzy Ty count less then 200, and ene of the - — 0:7 7070.07 
rezatatag txo ከ23 unconfirced PAICS-dofining® HSY at week 20. - 
Tous, if OF's which ¢avelosed in the first eonth after enralicent 
(2 AZT and 11 placets) are considered to have bean "incutiting” at 
entry and unlikely to have been prevented by an sntiretroviral (- - 
acent, only 2 of the rexaining 44 first 01's on study occurred in 
patients with T4 counts at entry greater t^an 200/un3, 
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e 1) ፎን ®seendard® rsrtzp of tyuptes 25/57 ens "Sugeest ive ‘of an 01 was - 
14 cQ 8፻31የ164 18 the protocol. Thus, t tha aggressiveness with which 
ሰከ tients vere worced up for suspected or possible infection was ~: 
or Y eft to the discratica of tha — — WIth ranccaization . 
— BOE by contor es voll as by hich/lcw Tg count at entry, --፦: 
A fits lack of stancardizaticn cay not have introócca significant ^ 
DA ከ123, but ea fict that tha treatcont groups 555]1534 — -- 
thoaselves ci? 
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3) Infections whic! vith E develo ed — Y 4thár 
fca the study were n This would . 
: g efficacy 1f core OI's (and/or nore servere JUN S 
o ones) ርርርህየዮርሪ fà placebo recipients ew conpased to . MEE 
AZT recipients who withdrey, es vas case. , Ed 
Txanty-cne AZT recipients ware disco » One ef whca later RE 
|... ied, and 40 placebo recipients were discontinued froa the ን ውሃ 
oo Study, ten becassa of death, leaving 30 placebo patients to Ec 
potentially exzeríenca unrecorded 01's, Nine additional placebo - 
recipients died after withdrawal (a subset of the 30), leaving - 
_ on. taenty AZT and 21 placebo recipients who had been dropped from - 
— ‘the protocol but were still alive at study terainaticn on 


| September 18 (the total duration of tice off therapy tar br ode 
wo» ^ J | patients fn th ን ይ መስ „groups wis ever). 





r 
፤ ኒ 
: i 
: , E 
$ ` A ; 
Š Fea g - 4 E $ 
v uis , ሽ * — tah > - 
`. T t, d i 
` pus 2.» , ms : 
ስ m ; : 
5 a E3 £ s " 
. ና eek pa 
Vat r a i NM G 
. a . › n E 
፡ gue ax > e E ds ' a 
3 . ` EUM od E y 
an ^. * 4 ፆ « — < 1. 
d s . T Rott "ob 
- « I 2 ^. 
. 4 E . . ‘ ? 
17 ና j 23 " ey ፡ ad 
"n 3 ን "n 1 ps 7 
2 ላ s ibe . 
‘ ; . 
. , M ፍ a : 1 m 
te j [7 3 . : dite 
7 ፤ ; —* cr E X 
p 4.4. 
cock ao HN 4 
wi? ss s AS MES 7] 
— al 
; ^ VIO: 1. 8 
a ፍያ . PA 57 D 
"na eu A he 
ወ. E d 1 . PE AY " 
: Fox A * ES 
tos? mi ‹ * 4 KM 
toe ^ Pg 3 : ‹ 
as Ee E an 
4 ን f . Bn 
ንን a e 52 i: 
MS EL ፪ ; 
ችን ET a E à 
ł E ELLA ፻ 
, ^ ta ^ y 
à E Ws i - 
d - #0 * ià Da 
VI — T y i 
* — Au » p ae E 3 
+ AUT s 4 
eet x Y P n š 
e Us “ያ. vs , 
s : AN Ina 
> à ` ae * E B: s 
ሽ እ ለ * 8 
EO 1 
P a 
‹ ምች 
i A Ke, N E ፥ 
Qu afin i1 à t t E 
. Pas : «t. mjor! 
ri ዒ . * E xt. . 
ይ ን ጫ, y tA 4 r * a^ 
i ን REPETI ty ፡ 
› . nM . 
: op i d 
Á q De EN A 
; Acla ^ EE d “ዖም ይ gi ን 
— — ሽ à . - i " * k 
a * A 
. iH ET የ t E 1 x 
ፉሬ š i * i . ne ^ i E “. da 
. — T ረ 
— Ros Veo "m Le i 1 
H ter ፡ Y , (” — Ag , 
: if ‘ a A re a s. . E › 1... i 
. — ET E , ፡ $ 224 
4 E . i e AU usage guises Rae « ንን መሪ E 
zi — Po CU f. EE . MOST .ኝ zs SEN 4 XA a 
ye e 3 : te. v 'ደ'. E m . -ፋ E ‘ 
.. no ES C Us A ` i በቡ : — ; . . 5 
. ; E ; የ ። ., — የ. — 
` A — — —— — — — a ን» 
. — — — — T HIR iota — — — — PPAR PUR 















Y 2 cart gini bles: ef ROUTE * 
ያ tafections 18 tro treatosat ን was sot v ary —— 
for Saveral ፻6822632 E — — 


—— 
ሯ E ጋ Ferzs. C 3 


ኔ. 63 5292የ157 65 — vas recordad for 10 of tha 69 patents | — 
v2 Caveleped 9፡5. ጋ n ^ * 8 












— e. Fatal fafcc 51653 wore የ3164 as ent ! serere; 859 vare 18:16:64. 
* i fa the soverity analysis if th CA occurred while the patient — c 
e €33 still on study (311 fn pleceto rectptents). This causes |... —— 
(0.0. ;,, the severity analysis for Ol's to ba unculy weighted by the . -. 
ተ... 1. ' arta ty analysis. Tn m event, the difference fn severity - 
d od = of 01's was not statistically sigalficant although — 
— favored azidothyatdine. Ases pase 17 of this Pes UR 


3)  M2S-hscocfated Ralfenancies ፡ ። WD 












Less then 65 of 511 patients developed of Kaposi's s sarcesa a white on — ue 
(6 AZT and 10 pleeets recipient), and there was no significant difference `. 
tetzesn tha treatzent yo 5 in this regard, In addition, one placebo -።፡-።። 
patient Gevelopad non-Heds ia" $ rauco and Sater de of this —— 


4) —— Parforzznea Status — ንመክር 


This subfcetive 10 1523 (cn a scale of 103 E reassure ‘of ለ1157. to 
carry out norcal activities of living (see page 18 of this review) vas : i 
assessed pre-entry and esnthly during scheduled clinic visits. - Patients ^ 7 
.were required to have a score.2 60 ("requires occasional assistance but 15 mise 
able to care for most of his needs*) to enter the study. The median entry - 
score for both grcups was 90, with a mean score of 89.9 for the patients 
assigned to AZT and 89.5 for those assigned to placebo. As noted by the - 
sponsor, statistically significant differences in this paraseter were -c= =t. 
observed between the two treatzent grcups overall as early as 4 weeks {nto - 
therapy, and became core significant at B and 12 weeks (see Table [ed N 
page 19 of this reviex), The differences are accounted for largely by - 
progressive deterioration in the placebo recipients. The difference — 
between the tro treatzent groups 15 cost carked fn the "low T4* subgroup ^ ።።፦ 
(ረ 100 Ta cells at entry), where statistical significance persists * eee 
through 20 weeks. Statistical sign የ811 


tatistical significance 15 lost after 12 weeks ove 
and fà the AIDS subsrcup, and there 15 no differe Det OF 
“የ815 Parzceter 5ዩ15558 AGT nd placebo recipients in the subgroups of 


at entry at any tice, or in the ARC subgroup except at 8 weeks . 
(5*0. 0407). While the scaller number of evaluable patients at 16 weeks — 
* beyond may account 18 part for the loss of statistical significance - 
overall and in AIDS patients, it 15 apparent that patients with low Tg - - - 
. cell counts at — — the most iia re A - ng fe uds Sev 
_ parameters: > sá ር - 
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ይነ us — 6329, thts tra ef — ቁ፦225517 bts 295 — m — 


" efficsey Somera caly esta points feza 5253152277 paticats reporting for - E 


5215212253 C? vos ዩር=2ዮ=!23 ዩ2ን 111 to report የ3 cliaíc, ከ15 data 535 - 
tez 25 የ5” tha ፡2=22535 cf tais castysts. Sicco 5156555 pattents 914 core - VE 
sort የ3 torzs of 52ዮ521፣57 eve *n2lgy cat cf cprortenistic ተ ናይ ሸ 
seus 122217 th DU Er? 5223 oftea — to this exa taze 1:28 the = 
E Fee X ach A ACCRUE. — 


43 nora ta 25513. 3.3-3 የሥ. n ef this — HI ch tented — 
25 ሂ21ር35 end 915523 recipionts lost waícht, resulting fn statistically - 
52:221212235 differences bstzcoa the to) treatcent gresps teginnias at 4 ` 
*5 42፣2211) 5:3 parcat through 50 weeks (86፡8 253 6ረ=5ርዮ of 
3 $ 24 2:25 የፀርር3ዮየሴላ።ግኀ hich cay account for - 
SiGatricance at this Se ü hs Karnofsty — E 
$225703, oe differences batucen treatient group; vera cost drazitic a the — 
£:52*072 of patients with Tos Ta cconts Et entry, next in the AIDS - —— 
$ubircz>, ard least cf all in tha hich Tq at entry subgroup, where a ` ee 
barely sigaificant difference (p20. 0:87) ess noted only at the 16 week” oe 
Visite 3 with the Rarnofsky scores, 68] nts reporting . 






























6) AXES" RP 224 — Scores — — E ee ee ud 


Mol RI m 


fs 13፥523 18 the 522525ዮ"ኔ — (press 22-2 3 5 of this revica), l 
eiui Svalezti ens core parforczd to determine the presenze and severity 
67 12 5::2222525 57=25=ፍን Soften associated with HIV finfectica.® These — — ^" 
t?72 calaíza, faticua, heccanha, nausea, loss of appetite, ein Bi de 


ty af ng 


eas Vesnarcys ኔ2።።21831 disccafort, Óyspnea, and loss of mental ecutty. It 15 


wae 


PROPRE — o i d . lu ; * 


(oo Study when) 


not elcar way this particular Vist of syaptons a chosen (malaise, ^ — — 
551622 2, and lethargy are Rar ርዮርበኔሄ would 5.62), but it - 
Seca tassa: arpirent thst E es confusion to whether and when thes 
eyot, GP otuers sheets B reported as possible adverse events ín  ፒ >` 
ዩ=2፣5፣23 to eing recorde part of the pertodic clinical aval tioh 8 












1623 tha beeksrcend level of ርን of these symptcas tends to be high in E 


RISS end ARC patíeonts, tut at the sexe time these are syaptcas commonly - 
escostatod with the acaínistration of a new drug, (particularly nucleoside . 
&nilocs), 1t 15 unclear how cuch adverse effects of the drug may have .— 
eontrisuted to the simpton score 18 AZT recipients. In addition, fn order ^ 
t3 core accurately assess whether syzptoas associated with AIDS-Related 
Cozp lez cay have been progressing as a consequeaze of disease or 
recressing as a esnsequence of effective treatcent fn both treatment 
groups, 8 “ecabination of AlDS-related signs and syapteas should have been - 
uscd fnstozd of syaptczs alona (e.g. including fever, diarrhea, night አ - 
22355, etc). The sponsor 5306 scae att pied to do this part way nto the 
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à Ta 525322የ"3 |65317295 et የ513 ésta ea chance fo fter ef pets tra E 
sa 5 Gissiarcd ta ፐ።ኃ1ኃ 3.3-4 (222 23 0f this rovícz). ደ-378, thie 


wis tts. "B for tha 672317223 of ፻3የ:2የ257 porforzzncza secre end heh a 

-. ehances, the cifisrences toteces treltzcnt ርፐር223 whicd core statists enr 

stan {gteat (222፻211 far 52253 D sl2, end 15), 5273 cost ¢reastic 16 the - 
ETSI of patients entering with Ta counts "less thon 103, end ፄር===:51 - 
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patients v273 ዩ2የ311243 wits the Vetta sheet as tate ex; salire 5. 
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55 1525 esla 2123 ¡a vt asia for ፪: 19 - d / / 
ftom 3327123 stcet, but የ313 cata T23 cot |86317263 for tha ROA since soet . ; 
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Individual syoptens were not analyzes — to sce wT, there was a — 





2523 or drug treated group. This type of analysis migat help detoraine UE. 
2 ralative contributions of urcerlying disease ኞ ን vs. adverse >፦ 


rad 252222 far gach 3,፡22(3 report. 5 - a 5 c 
Syaptcas were also weighted by severity ኮባ. esdercte, or ey at. i 
each visit according toa subjective assessment by the physician s Ec ol 


(accarantly, patients at 5522 of the centers kopt catly diaries at — . 


tut tha data frio these records vere net ዬ ደበደ ርዮ : af à. ከ an of - 
tre record ird thoy dara c+ analyzed or suralrtod wit RD M 


coacsr's genalysTs of ehsns2 in su [ton of sycptca score freca So We" 
(፣5319 3.3-5, see paga 24 ፀየ this review) reflects the severity score for - . 
each $yzptoa as well as the nuzter of 57=፡56=5 (f.e. each 10-5ነ=2552 sheet - 
had & tariasa severity score of 30, 3 for each item). The analysis of E 
this data 15 very sinilar to that of chang: fn number of syzptoas alone, -< 
in that no differences were seen for ARC patients or those with high Ta 
cell counts at entry, and patients with lcu T4 counts at entry were cu E 
subgroup — acia to benefit post Jes MT therapy. ፤ ን q IET 


Iczunology 


As noted by t the sponser, ee subset inns was noi trice. IO Ak 
prior to entry, at entry, and every 4 weeks on trial. Patients were ሁ - -. ....-. 
originally stratified into high or low Ta count at entry catesortes እ 
ccording to the latest avaflsble Tg cell count, whether greater than or 

less than lO0/ca3, and they were then ranécaized to receive either AZT 

or ploczbo within these strata. While for gany patients all three .... 
pre-troatzent T4 deterafnations fell on the soze side of tha 100, for ነ 

ሄር=2 of patients they did not, and at least 16 patients were — - — 
*aisclassified" 1f the average of the pre-treatnent deterainations were 


used fnstead of the latest available value. In addition, according to the - 
Sponsor, five patients were enrolled whose average T4 count was above Td 


560/:25. For the purpose of analyzing changes: fron ን ርክ Ua mean 


of all pre-treatzent counts were used. 
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| Ty at baseline subgroups, core or less eaintain the initial increase 
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T with the valca at 24 eects (K»13) noarty back ta baselina. 


with low Tg counts 55 catry bove the sharpzst end cost consistent fall 
fn Ty after tha initial fnercaza at d weaks, end that the ARC end hips - 
n 


thes 1:222:25 18 Ta ዩ።=55ዮ5 $620 ፳፻ 472255 15 really quite godast, and 
6225 rst bring the total Ta cell count. 8 those M — near 
th2 normal range (toca je. c. ps 





T4 Counts — at 4 cooks. A second concern about this data 15 that 3 | l- p 
a e 


12 15 us clear why the sicker Atlants T. :05 And 46 ms rore > 058515. LJ umts ጋና 

crintaia tha ፎ2።225 recovery in Ta cel =52ቅ5 5598 early after ..--...-. :.::..:::-" 
fniztation of therasy(one possibility is. that. AZT 15 toxic to tha E 
1::፡።5227525 as ሄ211 85 to tho other blccd collis, ሂኾ=ዮር27 he 
8155፣231 Pico in Ta 6==ባ 2 end czusing a cecline seatn 85 the earrow 





eccle testetty Periz 7 651595 itself in the other blood cell ገ Rs lo " 7 1) 


11:25. If this 15 the case, the dcclinà in T4 cell nuztat below 
፻:231162 cay continua as patients are trested for longer than 24 werts, 

ል።2 end high Tg count at entry subgroups may caintain the initial - ሠ 

185ዮ6558 በ Tg nuzbers longer because they can tolerate the carron os 

tonicity of ANT better then the sicker pattents at ae tert fa tiae f Tn th 

run 182 ር223 displayed 18 able 3,4-2, poco O አኛ E 

taat the ccclina in Tg counts after the "initial የ158 is largely -- 1 
eczcunted for by paticats who becoc3 neutropenic, (supporting the TEN በ... E 
lyaphocyte toxicity theory), wherecs those patients who did not experience fo 
neutropenta (<750/5=) ) Gaintained the initial increase in T4 count. . ንንን 


Kitarnatively, the godest increase in Tq counts 18 the AZT recipients at: 
: w2cks could be interpreted as an initial positive response to the aad 
een first as an increase 18 this fenunologic parsceter, T-helper cell 
Pis er), የ61198ሮ9 ኔሃ an — in the "lesser? clinical efficacy - 





— eds ጨሙ = ሥላ ቃ f — 


.. parscatars Such 5 — — 44 i Enn — Jaus. The 


pata. Racardless of tha explenaticn, 


7 ef the trial. Tha nost question {s whathor tha rata of acquisition of 
E s ect And Mod ta Te of “ma as treatzont continues beyond 
ded 8 ር585ከ8, mit cue ee a 


oer 
5318ዮ=0 Cutaneous necarcensttivtty “ — 
'.-: All but tuo patients wore snorgic at entry, as ከ4093 by the oiio 


<> - wage 29 of this review), the proportion of converters 1s vell under mit. 5 





. KIY infection, or indeed ‘a Ti natural m of the ive ui e 
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Raxt step In tha sacuenca of benofíctol effects vsuld ba a rad.:cticn in - 

tha auadar of Ol's 18 tha AZT treated pore and finally a lower cortality 
crortant questicn 15 whether . -' 

tha dacline toxerds baselina in T4 Man in tha AIDS and tow — at 770 

entry subgrou sat 20 end 24 vzcks 15 ecafirzod with dota frea core 

paticats as thay continue to ዮርርፀ1ሃዐ AZT uncer tha open Tabel continuation 





criteria for tha study, Skin tests to four recall anticens were performed - 
every B weeks, While ft secas fair to conclude that RT reciptents were 
&ore likely to develop at least one positive delayed cutaneous - 5 
hypersensitivity reaction than were placeto recipients (see Table 3.4-3, 


for those patients who hod at least one skin test perforzod after : 
treatzent was begun (37/129።255 of AZT recipients and 11/117 = 52 of - : 
plecets recipients). The conversion rate was sinilar &cong AIDS and AC 
patients rec2iving AZT (stout 2 but was hígher among the subcrou LEN — 
high T4 counts at entry 51/59 s 435) thas — the oe w m 2 
T4 counts at entry (16/8 * 201). Me a a: Wee EU 
The sponsor states that there appears to "e no rum BENTL on ‘between ሚዘ ilo 
skin test reactivation and the absolute nunser of circulating Ta cells : - .. 
at the time are skin test became positive, in those patients who converted ^77. 

to positive. As can be seen 1n Table 3,4-5 (page 29 of this review), out - >. 
of 37 positive responders ተፍ ነ AZT recipients, 22 of the patients had a --:..--.- 
second test perforzed B weeks later, In half of these patients the repeat O 
test remained positive and in half ft returned to negative. In the 15 CREE 
remaining one-tíca respoaders on AZT, a repeat skin test was not performed 

after the first positive response. The sponsor did not attempt to 


a pore important efficacy paraceter. It 15 not at all clear what -- 
conversion from anergy to a positive delayed cutaneous hypersensitivity - 
response means fn the context of antiretroviral treatcent in patients sith 


, correlate positive skin test response with likelihood of developing an LN Jl 
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- ብ. RZ tha sponsor states, a seabor cf other assays of fczunolegíc function - ።፡ 
፡. o. Ware partorcad, including circulating endegencus alpha interfercn levels, . --. 
“gt an elisa ከ1ፀ።ዩ5ርኃበ1ሬ responses, and scrologfc testing for HIV, EBY, CHV, 73-20 
OU n.o aora 8 end cuantitative fecuncalctulins, but the cata Rave mot yet -..-. 
ኑሩ. Bcza analyzed. 119 elcariy those analyses are act as feportont as the .... =i- 
..ፍ.:.. Othar ይ3የ==252የ3 of efficacy end toxicity chfch cara conitored, the ..... :. 
"Uu 1 የ=23153 of those assays cay kalp rescolros the Ioportant questica of ^ 
tae STE other tha fattial positiva focenolegfe response 18 patients >: 
voi Se ‹“የሮሟር5ዮ23 fa tha risa in T4 coll counts at 4 weeks vas ይ3የ51160 by =~ =~ 
“ito. ghsaces dn other ceasures of fcouna function, and, equally es fcportsnt, - 
[2102 whatier the decline tn T4 cells scon fn cany "sicker" patients as tice ጋ ፡- 
|o AT.” progressed was alco rafloctcd ta snother assay, particularly one which 15 =. 
oi oi A Rot ba as sensitive to Tehelper call mucbers, such as changes fm ^ 0750 0795. 
(cf 77 eyentdtative fecuneglobulins. In acdition, it would be Interesting to see .- ^^ 
02077 $f changes fn ESV serologtes occurred Independent of changes in other -*.-* 4 
q ismune parameters 18 AZT recipientis compared to the placebo recipients, as 1. 
E vite testing indicates that AZT has antiviral activity agaiast Epstein ~ | =- 
re Virus. ET RR ከር ete Sue ET AS E 
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000 This raviewear dees not have cuch to acd to the sponsor's interpretation of =- 
- tks wirolony data which was subsitted to the KDA and the explanation as to —, <-. - 
tia probable reasons for its Inesaclusive nature (sco paces 30-34 of this 1 — 
reviox). It certainty would be cesirable if a definito antiretroviral pes 

effect of AZT had been dcconstrotcd in vivo fn patients rccoiving it under 
to a control group, tut the sponsor's proposed explanation that the lack Ro 
of a clear antiviral effect 15 cost likely because sensitivity to "viral +. © 
cad" 1s lost when pitient's cells are co-cultured for weeks in = 2 - ኀ 
conditioned medium designed to induce latent virus and saxinize vira |”. 
-> . - replication, appears reasonable, Certainly this is not the only clinical |: +. 
trial or antiretroviral drug in witch 1t has been difficult to interpret | 
the virologíc cata obtained by reverse transcriptase assays of = = = . 0 . 
co-cultiveted lycphoctes. hat 15 of interest now 15 the apparently such ^ ^". — 
greater sensitivity and reprocucttbility of newer anticon captura assays co: 
which cay correlate with response to therspy. Paul Volberding and AU PES ae 
assoctatas at San Francisco General Hospital recently published tha NOE 
results of tests on sera የየር3 patients enrolled at his center in the AZT - =.. 
pisecio-controlled trial using Abbott's HIV-P24 antigen-enzyce-Vinked . :፡፦። 
irzuno2ssay. Yolberding reported a declina in p24 antigen over tice in = -- . 
the sera of patients recefving AZT ርር=23ዮር2 to thosa on placca. ከ==2ሃ5ዮ, 5. = 
| ha ae 
ዬ! 


ý r) 








did not attexpt to correlate this declina specifically with either- 
181631 outccze or izzunolegic parzcaters such as Tg counts. — 077 07: L 
To 077 አይደቭየ!::231 analysis of serva sscples froa other study centers using the 
-- > ይኔሀዐየዩ p24 antigen capture kit has been performed, and the results are to 
| its bo subaitted to the — Apparently cany patients’ gpl 










Cicarly. as predicted frea its cechanisa of action, AZT 6625 mot:elfafnate | ^ - 
KIY froca infected patients. Tha problea of how best to gonítor “viral 
load” 18 response to antiretroviral therapy has yet to be answered. 
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. ልእ 4155 sed. in the review of efficacy csi. there was sce 
... €ecafesion end changing fastructíors froa the sponsor to the 
a — tigtors uring the course of tha study recording keu TE i 
ces whathor Syspteas should be reported as possible” adverse drug - — 

react fons, ho arently at first 811 svzptczs reczrécd oa the 1: - : 
V .: 10:23 sycptea seat care also reported as possible adverse 77-70 
22 00 y experiences, but later, when tho 33-itcn signs and syaptons sheet — S 
- -. . was substituted for the ten-itea — tha favesticators Kara asked os eee 
oc to Ea a dod sent for each sign and syzptca recard{ag the .- morcm. Y 
20s V7 - ገ1::211ከር2 5 being a drug reaction, and oníy to report it on - 5. ፡ርኢ፡ 
pyar o T o tha adverse experience sheet 1f there vas 56=2 reason to suspecta -- eiu. e 
— possible association (such as a clear pecora relationship to drug .— ; cT. 
. acainistration). Because so cany of the AIDS-related signs and 7777.70. 
symptoms could also be edverse drug experíencos, s cult to እ ከ pu 
«222185 whet na whether these events are any ually disease-related or - ግ 44; 24” 
ርር related. It seens that the bias towards reporting thea as one |- p/p - 
he other (which likely varied anong investigators) was altered |2^"* 
during the course of the study from a "bias? tovards “overreporting® |- pez 
thea as possible adverse drug events at the beginning of the study, $. = sw. 
to “overreporting® thea as presuzptively disease-associated events 3 ሠፊ 
later fn the study. Thus ft 15 very difficult to get a relfable —7 ` — 
| evaluation of what “ainor® ecversa resections the drug cay have 
caused. The data base for enslyzing possible adverse dry reactions = 
E3y have chanced during the course of the study es a result of tha .. 
changes fa syaptons foras and instructions t tha Investigators, | 







other confounding factor in the analysts of adverse expertences, 3 — ER 


E bots clinical end d ES was that only anbulator ፡ 
5T ` reportin ed to ] 
the dats base. ue Sarr experienced acvorse Nd የ8577፻182:፡ 


hospttatizetiun, or received medical attention at other lecations, : ሥ---' 
|y details were — to Fes MM hs TUN the wate PUR Foras Le — 






or tats study. - ee 
| In reviewing 522 of tha Case Report Foras, tha foltovtag - <: e je ፡ NE 
circusstances were noted with varying Teque 






eum LEM E ሩ ን SM, 


a) Syzptzss previously choc tod off on tha Totten syzptca chest 
were crossed cut or ottersise chonsed, usually witisut tha 
principal investicator's initials, and sczotícos with a data of . 
change Euch later than the date the fora was originally የ1169 . 
out, without explanation as to why changes were nade. DE 





b) * ranseri tion" of data frea 10-1tc3 syaptoa fora to ‘the 35-15 . | 
fora was perforced, sozetíces without data or initials of who . — 
did tha transcribing. Sczetíces the original form was mot በቤከር 
- subaitted. "n e 









E ME | NE EE d PRISE ">= ሎመኀ |. 
Erra 62:3 Aereos v vara — eros sted eut 6555 s after La | 
ም — Auch "ነ253፡917 related to test age gente - ce RE 
“i 1:8 been ehscksd off originally by tra invcstieator or ከ15 G; > 
A E esters. — Ps thts was 5222 at t^s so tica the Byeptea — fi 
ee አ. ነ... 82255 were tronceribed, with the 8222251653 that Svcptcas ኣዳ. 
lal if. - should rot alco be recorced as ecverse events. la &ny case, iow 
“sp sa (20, 1:15 የ22 of ectica typifies “ha esnfesica concerning the S MIA 
vol. gpprephioti 537 to record sia teas and posstble adverse . fico 
2551653. end ecsts sva re on | የ53 n T ef m — — d 
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[ ተ a ; ፣- Unitever — ey ex — did — a thts sted, 

a] both 63 AZT ስ፦ፔፕ፻65552, rccortcd eony ciccese 57=25625/ኮ=5515 è 
oaa ..  ይሪሮ9የ22 Crug experiences. Tha sponsor states — etn —— e ; 
A ፡ of the 232 paticats enrolled in tha study rc zetcd at teast ena -. :. 

15 .. gdvarse expericisa for ይበ 1ዩሬ1ረ=662 የ552 of ያ52 (152/155።553 of A d ite 
recipients and 563/3379723 of plecebo recipients). The Sponsor. mis 
statas that fn tha analysis of all patients, nsuscac 
(p ¢.031), myalgia, end tnsenafa wera tha ESL adverse — - 9885 ፡ 
Pozoreed at ይ sicaificantly higher frequens a AZT recipients AE 
in” 132253 rocfoicnts. Tha sponsor" $ overall assesscont of tha = > 
የየ2ጻ።252ሃ of thace recorts 15 sc—srized fa their statexant *Advorse 
excarícaca reporting often included events wifch were fa reality Vs 
b clinical contfestcticns of HIV infection. This 15 apparent by > 
1. i revicaing tha statlar frequoncy of &25t events ን by pattonts © 
rcsafving either AZT or placste.® 


1 0የ iatarzet. in this record, fiovever, 15 Tete y 4-2, Kanali A to tha 
\ : fidicsl/stetiscseal Resort entitled enter 584. Percent of Patients . 
i .. ከሼ22የ51፡2 gn Reverse Ecrortence by 52፡7 Systema,” fn wafeh tha data . .. 
N ara sublisted by AICS/ISC and ከ15ካ/168 T count at entry, 85 631 MEME 
— e sean on — — three pasese : au i 
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ox sats ste fnfcctícas 18 this group, and thorcfcro vary የጋ - 


- gore ofisa, end wes rerortad 85 ዩ=ዮ2 rovere 13 cora MT 


pare rent e mr — 524 ta 
reporting td dvarsa 6=22፻1ር22=25 b 
27 5255:3 arsesrs fai ely siota? (cetatues ara 525 ዩፕ291ር=3), 
2 core prenosnecd differcaca 18 tha presorticas uh 
EZT end picecto resipi 5255 reporting scvcrse events ta t*3 Rich . 


Lp of 2155223 rest 215253 


i n 5534 ES groups ed 8 cock Mor Ciffcrez2 fo tha AICS 524. 


14 5522722235 - -Tats 15 Papi toca for ር2=2131553 - 


S .Pelaticg 02 tha Cody 55 a sto (5:20 63 chills, fever, etate ዲ፦ 


end bosZscha) end for =>215፻ር55 የ215523 to the ዕ፥ር=2253 end ----: 
poro 5225223, Cha 8523 tutos 13 catch total ear of - --- E $ 


l ... . ፍ222132223 13 Me By extafreg tha 51552 sici” paticats - 


Porou for ccvorca experten<cs, 8 clcarar pletora of chat. ^" 

ti31y to ta C723 related Ey ዬ=2የ23. 51629 thoro era የኗረኃየ 
Mis coaczeosscetatcd® ፄ32252=3 to ዩ2515==3 the cnalysis. Tha MC 
Ta at cot? 5:22 sl ci 53 tha est erpropriata greso የ3 use -.. . 
for this core of &ralysis, 56:22 there uere very 23 625553 or . ER LIU. 





ረ፻522:23 end cissed cliata visits cca to Eospítalizaticas, 615. . 
2 suscatecory ef EL end hich Ta ecen? at entry. bd La even ^C 
tatar, tut the nesters cre ፄ:311 (227 e $7 pot? 152::3 s * 
$3 patients). This lad ef — ves Aot prov! ii ku — 
A "ሥ”“ td i 
For the three ዩረና5ዮ=2 evcats teh i 652የየር2 gtrtestestty E core pts 
frequently ta ALT — crparcd to pieecto paticata, caly 
222=3 572273 2 1ን 6115463117 ፥1ር:1፻15255 (o eColy 65/145 AZT 
የ=2፥21ር:2.2 ex 525523 LS 552252 to 52/157 picocho : a 
የ22129525 5). For tho 62:.2ዮ tod ecvers]a events, Eyalgia end - -..- 4 
2222553, =3 p 2153 5:2 C53 for both 622362 fo? 511 patien 535. ORC UE MN 
1223 tiza ton psrecat of pariente 19 estior treatasnt gecup 
የ2:3የ524 either of these too adversa experienza at all, Cathe o. 
ehar ከ232, a auctor of other adverse events (enoreata, Bsthenta, © ም 
élaorrh23, fover, hes¢eche, 852536 atéczinald pain, end rssh) cere 
ኮ2:2”522 13 ever 162 of potícats overall, but voro est - O TIS, 
statiotiestly mm frequent fa tho ALT group Sisa fhe pisesso 70000 -tioo 


tantn at 


eeezo, Ecscscha 45 ca exccpia cf En Etvarsa Evian? goich summed 








resizpicats tison ploccts, but statistical snalysis did 521 - Ge e 
«ረ==555፻552 a sigaificsat differesce betzcoa trestccat 572225. — 
15 5:222 Mioly tha zt AZT Sensecrdsted® tha lfketihocd and - Ue DER 
coverity of ከ:323622, — since patients were otharwise | 
*Jsing better" ea AZT. 





Tue tirca epizcces of bleeding which wera raportas a3 tévorse * 
drug exparteneas were Ee —— and do not — e de 
ércg-rolatad, 
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Several patients — Mei (4 MI iid d —X an 
paticnts coatinsed 63 their assign ።ሪ frate * and the hives 
resolved. — bc" 
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Tots revicczr ፎ2222የ3 eith 6531 —— cencteston that AZT 6565 Ae 
825 t5722? t3 ር==23 ro) t2zicfty based ca tír cnalysis of ..-* 
_sertal 631535 tcas ef F3 sera ercattatra, and los tere nce 


EM c? taral toro 511(ፎ5 fn, SEST, ard 61!211ር3 





2::252:2215157. la fect, thare wera statistically sigaificant O AEL 
6175722225 fa the rasar of patients with elevated SCIT and VO ha eer 
-ብ!:231123 po gsatasQ valves 18 the 15553 5522 ዩ፡=2=5የ=9 ta the É ub Br 
_ AZT groso (SCOT: 1 AZT vs 10 | plsczeo, e ,C-3; alkalina uU 
ዬ222302232 2 AIT vs 0 pleccoo, p 9 .637)., Tha statistien | 
- Sigaificzat differcsecs in charcas fra ts 59113. of those tz9 T 
` pare: zatarg ዩ2=23፻163 tha AZT escort to the ploccón cohort tora | E — J 
' €x? to 55311 dcercesos or mo chances 16 the AZT grep —— — 
wits 152ዮ22523 fa the placebo patients beginning 85 6 ር2«ኒ5, SET 
roted by tha sponsor, tha reasca for these differencas 15 Einem 
tut coy roflcc* ዩ።ር21ቦ9 suschronte kspatic 18የርር51635 fa tha 70.07 T 
- ቓ!=6:ጋ patients eater feerqved {a patients ca AZT. Of koto ts e 
that by wack 12, thora voro statistically sigaificint diffcroncos . - 
fn th2 chznc2 fica b: selina wales E AA serva bilírudia 18 tha AIT ~ 
echsrs (ps. L0 et 12 ሄ=255,. pa.C23 55 16 wcoks end pe. C345 at 23 - 
2:5). Tha Fury ; podist (5.1 E> 2/61) tat „persis tznt tas ተትዱ፡] ta 
cora btVircita 13 the RT 6523 62 curred 25:22162851ሃ is tha 
bat end hicha Tg sescreros ang ኔገዩ።2፡ርኃ gat clinically . 

sicatftesnz, c37 possibly resrcceat 8 very 5119 AZT fende 524. - 
M patie cysfunesion which fs casted 48 tha sfeter AIDS end dew — ;. — 
Ta patients by uncarlying suzchronic hepatic infestica. Wis "-..' 
unlikely tota result of low grado red blood coll ከጐ።221:21ፉ. ፒ - 
51652 AZT czes ከ55 epcozr to couse 8 ከ:=2212516 encata, but ር27 52 - 
a result of tha eTezereatectíca of A fa tha Tivar. 67635101በ8 
phosphokinase (CHz) fs enothor ehcatstry parzzst2r watch የ5259 wit 
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Jevas end foloto 09815) to catcraine tf E esuld sarta 7 4 ' ሺ] 
gridictor of ከ5255216216 tozicity in those pztíenta eno የ5531፣2 4- 
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Mosa ዩና225ር523 valses 811 855:23 en entry ፻15:318 812 16:2] of -' 
6-3 (5ና5፻5«3 fer tha 55522) ደ ።3፻55517 they have cot beca አ 
523117 roesresd የየርጋ the patícats =. 





tia 52221 52310 epoly. Tha Cota froca tha patients oa which dt ፒ - 
523 52223 8153 core ca tha drug for varying Curations (2 1/2 - 6 -.-- - 
ec.) Entry T4 65221 us ር26:፻21223 to baa strong -- 
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me 
sponsor end (nvesticotcrs fn a ccating pricr to fnitistica cf — 
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of tha sofots cnd efficecy of tla test ይር285, AZT, end 525 also '" -፦ 
patenttslly uncafa for tha patient, as drug fetoractícas with AZT -- 
ware essentially unstudicd. Tha 15559 of chreate ዩዮር:5/1331ፄ ----------' 
631555 FC? with 1ር3 Coca tricethecria/sulfecothsrcrola ^ "9 7 
(50/02), C73 ዩሮ21525 horpos staples infestica with ers]  ' | 
ጳ=ሮ።=2:ር21ዮዋ. core ፡፡21152117 eccrcotsd, and tha consensus of ty - 
fascsticstsrs end tha sponccr, erfitica 1613 ths protocol, v23 ty 
5፻.፣1515 enponíe unica of tices Eccats. The foliezing 
Gestesticns wore socsificclly porcitted, 4f ዩ=2222፥- 522573 29 
—A Q 6 h x £1 Cove for ፤ዩ2:-=222512 ezeíntt ped : 
cictricscoie trecter for 1565511223 concicfesis, Koclinecsetian . . 
products for Gtorrica (Lezztil Sf severe), የ1ህየ326ር222 15-20 ey 
for sicztp, end Icvíf2a 205 E] 5 x/coy x 5 Czy3 for resurrent 
ዩ:24521 ከ222. [t was nz2t-2 dn the protocol thst esoteta or -፦ 
ቆሬ።5521652፡:50 E3y altar the ፍር፥2221153 of ALT end should not ba -.".- 
sod chronically. 15 cas further specifically ፄየ2222 18 the 0 : . 
protocol thst ፻25፥6355 ሂ2210 be የፔ==ሃር4 frca tha study If they 
«5፣51ረ224 en 1110222 watch rcsutred en czparíczatal accat, drugs 
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trestat rezutred የ1፤52218 cr 653 of its ረ2የ1ና221ና25. Aay - 
የ5231==3 op érug fot specifically prescritzd 6" proseritss fa tha 
pretocal was to requtra prior approval of tha sponsor. -— 


varying ዩ=የ1555 cf tice, seca ehreatcally, 53113 they esntinusd 
t2 toza AZT ce plesate. Tha spoacor ekose to titglata and 
=912=3 tha conccattsnt use of the folicuing crugs for the 


la fest, tha esfsrtty of posfents tesi other esdications for | | | 


-* "X $$9114t7 of increasing hczatolcgiíc toxicity: acyclovir, E 
SM. eizoticaing, other sulfa containing ርር=252ህ8ዕ5, 
we .. zs —— Precacts, 862 ፒ5ቺ202532316:  ይርር5የህ15፻ TS the 


Sponsor, only &cotzziín2z^en was 55522152523 with any potentiation 
of gorroa suppression [153 neutrophil esunts, p.03). 
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52:3 foca cerebrospinal fluid ‘excatrations por^orzzd 4n patients ^ ። 
€cccnstrotirg clinical signs end syzptons of neurologic disease were jp 

fot 52217=23 by the spzntor for 5ህ5215516በ to the ROA. These data . 5. 
ara potentially very valuable 18 providing inforestica 68 the effect l 

of RT ca re =3ዮ516916 ere of HIY infecticn,. ponding on E 
ሽሹ በቢ hos c23y patients ectually had lucsar punctures during. th ፡59 study. --::.-.- 
A ሰ Rosefully, the sponsor «hi Summarize and analyze this data scon, noc 
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forzil f sropsychtatric. ‘testing using a battery of cbjective tests 2 

was perforzzd ca all patients, recardiess of neurepsychiatric 
syaptecitolcoy, twice precstucy and every eight vecks curing the He ae oe 
trcatcent to cessure cognitive and rotor functica. This data was do ue 

enatyzed by za cutsic2 consultant, Or. Frecoríck A, Schaitt of the | 
Diversity of Kentucky Redical Canter. ለ preliairsry oral report - 
35 p —— by Or. Schaitt at the FDA Anti-Infcctives Advisory 
ር=211522 esoting on Jenusry 16, 1537, and a desk copy of a draft ©. - 
iaa report provided to this radical officer. Dr. Schaitt - uL 
states that *proliíziriry data analysis of both effcctiva and — di 
cogaitive esosures chtained at wcczs 8 end 16 succest that — 
peo los2l of affective functioning did not chance — AIDS and 

cu Tq patients receiving AZT shzcod 8 general reduction in tha . ፤ => 
&zzont of distress expericnecd es ይ result of the effective syaptons 
roportaj sse Hora striking ere the dota reflec ting escaltiva 
feassisaing eee patients receiving RIT eprzar]ed to sica "rA cCvezants 
over Eacalino (not 5553 fa placclo rec {pfents) for attcation, -- ZR 

Ezry, visus-porecetusl, visual scanning, end gcatz] and cotor 

52:24 ... positiva effects of AZT tra asst esasistont for thosa JM. 
patients with the AICS diignosis ard these with low Tg ceil counts >=- 
at entry *8 ር . l UE: . o 2 dd 
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CC ta 59:22=15522 to tha Koa, At tha t will receive a complete 
i di j : review by this ዬ221551 officer, TS 
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1. $zansor' s Sezcary of Phase 1 Pharcacskinetic and Tolerance Study ee 


In addition to tha eulticantor placeso-controlied study reviewed above, ac 
the sponsor subaittad the res sults of sn uncentrolied Phase T study -5 
initiated in July 1535, fa support of this Raw Drug Application for AZT. 
This study vas dasicnad pricsrily as a pharcacokinetics and tolerance - 

. Study but seza potential ez2scros of effíczcy wore also csnitercd. It - 
.was under this protccol that AZT «as eccinistered to hozans for the 


. first tize. Most of the patients were enrolled at one center (Rational 3 
Cancer Institute under Dr. Sccuel Brodor and Robert ——— ang at UU es 


2. Duke University Radical Center under Dr. David Durack, |. :..-.”' mei 
A. Study 055198 ES — Ae T — e CIN. E > 
The study was originally dcsignod as an ‘open rising ‘single dose 


` multiple dose/cultiple day (2-4 weeks) intravenous ¿ru 42 1816188518 


~- rejiman. Initially, cohorts of 4-6 patients (with AIDS or advanced 
ARC) were enrolled ae ——— at a dose of 1 — every. 5. 
hours. 


when pharza ckinetic studios revealed —— upuune 
orally acainistered drug, the dosing regitan was ecenced to allew Hr : 
four seeks of oral dosing to follow the intravencus therapy. Tha 
intravenous solution was afxed with ዕየሬቦር። juice or witor for oral 
nd until tha capsule forzulaticn was available (in kovezber 

1925). Fharzzcokinctic studies were cczpicted during both the 
intravenous and oral ። pericás at the foblewtng ei — 


ntravcnous — . 


Pose. | 641 Dose - 85. of Patients 
.0 £g/kg q B hr E ማፍ q Shr -- 
c2/5g q B hr 5. Eg q8 hr. - 


1 
2.5 imo 
. 2S &g/kg q 4 hr 5. o caste a4hr oo. 
5.0 r2/kgq 4 hr 10,0 53/53 q 4 Ar A 
7.5 ርባ/ኒባ 6 4 hr 15,0 ር2/5304 hr — 









tolerated AT ide eventually allozed to ምክ ie 
n lengetera thorepy cond Phase I protecol (after tha 
(81ሂ161 E weeks የዕ11ር=20 by a ane “tenth wash-out period in sone 
paticats). 


To te eligible, patients were required to be a least 18 years of age 
and have CoC-defined AIDS or advanced ARS with unexplained weight - 
loss> 102 or > 15 155 or decumentod cucccutanecous candidiasis. 
Patients with ARC and patients with Kiposi's sarcoma as their only 
conifestation of AIDS were also required to be syztcaatic and have an 
absolute T4 count < 500/32? and catanecus anergy to four specified. 
antigens. 


Patients were hospitalized for the intravenous therapy (2-4 weeks) and 
' were seen twice weskly as USES TERES while on oral therapy during the . 
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- the first 6 weeks of ‘the study 61 181631 464 2350835277) ti A 


| parazeters vere follcved on a sczcwhat less frequent basis. . The | 


need a. Lv 


486 Je? 


58፡88 — 


were conitored closely. Blood was obtained for HIY culture biweekly, - 
Lyashocyte subset analysis was dona vookly, and skin tests placed x y 
esntaly, For patients continued cn extendod therapy, stallar V 






sponsor 552=23የ1224 the data frea this Phase 1 ደ as ፀየ-- 
vid«Septccber gsp for t whe — Ln ae — 





DEDIT 351585 1 were ሸን ን El ght m 
patients, including fcur who dte as of nid-Soptcaba 15251 are pu AE 
parcanontly fscontinued , The continuing patients are e ing ` 


ን ዊዓ E ona | of the —— five centers. 


pr. 


Dr. 
Dr. 
Or. 


mE acility . 
Broder ^ — Katlonal Cancer Institute 
curack - Duke University Medical Center 


isatlten Veterans Adainistratica pop lial: 
Gottliet | _ UCLA hzdical Center 


Dr. M. Fisch) - | Jackson Kecorial Hospital - p m ። 1 





ra. of atients «ha ara permanently discontinued fren ‘tha — 


Twenty-nine of the 33 patients wks vor? enrolled 4n the study wore 
assigned to 653 of the five original intravcneus/oral dose groups for 
pharsacokinetic studios. Twenty-one of these 29 patients continue to 
receive oral AZT according to a codified dosing regisen, Tha most 
resantly enrollcd patients (4) were entercd into the second Phase I 
protocol and did not receive the inttfal intravenous dosing. PM 


Demographie data at entry on tho 33 patients is as follows: 32 52163, - 
ezale; 22 AISS, 11 Ano; 5525 15-53 setts with mean et 36.3 Adi 


| ። were hcaosexval /blsexual, E ME E — L2 





E" 


Te distribution of absolute T4 counts at Vitry vas as follows: : 


- <109/፡=3 . 2/3 (16 ለ155 + 5 አር] 
100-502/== - 11/33 (5 AILS + 6 ARC 
»500 33 - 1/33 (AIDS) 


Saventeca cf tha 33 patients enroll 
cu tures at entry. 





wn to ከ ive KIY 


Of the 22 AICS patients, fourteen had recovered frca PCP (including 4 


who also had KS), 7 had KS without a history of 01, and one had a 


history of cerebral toxoplaszosis. The length of tice between 


x diagnosis of AIDS and entry into the study ranged frca one — to 33 


^ months with a mean of 8.8 months and a median of 5.5 MU 
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l re gronn: is presentad below pinu 2-4 — of — — Aga 


o. 


The study — was Bales as a frie titered aqueous በ51 ea: ato 
a concentration of 20 co/nl end as en opoque capsule containing 250 sg”. 
of AZT, Tho storile solutica was adainistered through an in-line E 
vo elexa nir as a one-hour infusion (each dose). * The patients vere - 
scheduled to receive AZT, according to their assigned dose regican for * 
Pe Teast 6 2255. The rean total daily intravenous dose for each dose in 






ne Soa, 167-216 mg — 
45 8g ^ | ,, . 300-625 mg 1[--.፦. 
55753 - - - 672101823 | - 
:. 5114 ug TE 1784-2415 89 -!|- 
— A 2372-4140 eq | 


or th :2 29 patient ts in the pharcscokinetic study, all but tha first 4 ~: -- 
patients recoivcd only ደ ሄ።2።5 of intrzvencus therspy follesed by 4 
52223 of oral AZT at tuica the Intravencus cose. The ealority of * 
patients (25) ccnsented to continue AZT thorzpy after cczplotíng tha " ።። 
original 6-vcez costing schedule. Chronic oral cosing was frequent! y — | 
ፎኃ41የ164 for each patient according to their response to therapy Dot 
not according to preset criteria). As of mid- Septender, 24 — 
were continuing to — AT Led il to the dod 
— l | 
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According to the sponsor, the total daily dose for these patients  - 
የ5525 froca 300 to 3000 rg with a mean of 927 Eg. Their daily dose in 
£3/kg ranges frea 5.6 to 33,0 ng/kg with a mean of 12.8 mg/kg, 

Curation in the study for these patients (as of aid-Septemder) ranged 
frca 4-63 weeks with 8 ር23በ of 33 weeks and ፎ24138 of 39 weeks (they 
esy not have recefved AZT for the entire duration of their. 

፻ ው ae dais however 


ያ d 
5 we * 


o. 
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ire 15 560 eg q 4 h 


^ The highest. des et XT tolerated t to date 4s ; 1250 59 q 4 ከ e patients 
x for 4 weeks), The: LE cosa tolerated for the loncost period of. 


two patients for up to 29 vocks "without - oe 


pid bam The dose regizen which has been adainistared continicusly . 


for th» 
without tox 


city). As can bo seen froa the chart above, eleven of the 





‘sa * 





— duration 15 250 ag q 4 ክ. (One patients for 32 weeks ^ —-——— 


74 patients 55111 on therapy (as of mid-September 1525) were on 250 ag > - 


1) 


Groun 


imgoe 


4 8 h, with 6 at lover doses and Jat rue — 
220%" ወ. Study Results E tun | 
Pharmacokinetics — FON a e i 


The ¿harmacokineties and oral blozvaflability of " in AIDS — des 
- ARC patients were p evaluated according to the following schedule: — 








— 2 ` 


9ፒ10: ስዴ 359 - l ral bose 
= . 1.0 82/7፤3 q 8 hr (4 R 0 ng/kg q y hr (3 

5 > 10 2.5 50/9 q 8 hr (6 5.0 ro/g q 8 hr (6) 

|. 1-16 ፻2.5 ፎ2/10 q 4 hr (2) -- 5.0 ng/kg q 4 hr (3) © 

- 17 - 23 5.0 52/፡3 q 4 hr (7 “10.0 65/59 9 A * 5) : 

24 - 26 7.5 ra/ka q 4 hr (3) 15.0 na/k 1) - 


nj * በህ>ሀፎዮየ ot — providing lal apa netic መ 








.' *Follcuing the end of intravenous infusion, ለ21 plasea levels cen 


decayed blezponentíally, indicsting tuo-cezpartzont >> 
pharsacokinetics. The 5238 AZT half-life (t 1/2) at all dose 
levels follezing intravencus end oral acainistration was 


aporoximatoly 1.1 hour. AZT concentrations increased REL ob Tent 


proporticnally with Intravencus and oral dosing within the rangs of 
1.0 mg/kg q 5 ከ to 5.0 rg/kg q 4 hr and 2 ng/kg q 8 h to 19 geg/kg q © 


4 ከ, respectively, indicating doso-incopendent kinetics. Hexover, 
a disproportional increase 18 peak concentration (Czax) and area - 
under placma-concentration tica curve (AUC) occurred batzen tha - 


ከ oral dose levels. 


5.0 and 7.5 53/፤3 q 4 ከ ———— and the 199 and 15. 0 55/59 q dusk 


The z3jor placsa and urinary cetctolite. vas ieenti Hed and : 


characterized as S'-glucurony| azicnthyaidine (CAZT). Tha plasza ^ -<> 


levels of this inactive cetatolito were approxicataly 2 ts 3 tices 


55 corretpsrding AZT levels. GAZT was rapidly cleared froa plasas 


with a half-life of 1.0 hour. following intravenous AZT. 
acainistration, approxicately 202 of tre dose 15 excro ted ió 
in the urine and about 605 as GAZT. tee 


Tha bicovallability was approximately 651 Aoii NRE 


aċainistration of AZT solution at doses of 2 mg/kg to 10 ng/kg. 
Based on urinary recovery data after oral dosing, tha Ku JR 


‘complete oral bioavailability 15 the result of first- iud 
t petabolica rather than incompleta absorption. Peak p — levels 


generally occurred at 0.5 hours after dosing, indicating rapid 
absorption.... There was no Se ate — of CA during 
the q 8 ከ 495169 schedule. x ፡ 





|^ ©The ከየር61165111ኒ ty ret the 250 59 J AZT jc vas also M ed ..... 
-...-' 702 during tha Frase I study. Five patients recafving cra to five 250 T 
i ae 53 AZT eopeulos every 4 hours were studied. The extent of - oe 
— bloavatizbility of the 250 cj capsules ranged frea 52 bs 751 o* te^ 
. (222 with a czan of 62=+1ር2 (cczpirable to that of AZT in ~- - 
soluttca). The econ tice to pack plasma levels for the five 


pas. . (:15:917 gre ater thin after att solution takan orally). Y p 





| DA ሪራ Ts — ይራ modo ይ. 
| e^ orient documen? * | * we Se esu dram 


pationts recoiving AZT caps ules was 0,52+0,42 hours aftar ist EI os. 





` during tha Phase I study. Five patients recaiving one to five 250 yx 


jo c ou e i dorm ne ns | 
"Tha Mota flbi itr: of the 250 i t3 MD ipsios. vas — elati ES 





£3 AZT capsules every 4 hours xora studied. Tha extent of | - eee 
bicavatlability of tha 250 rg capsules ranced frca 52 fo 753 of the — 
ር523 with a eaan of 65+105 (cezparzble to that of AZT fa — rer CE 
solution). The mean tica to posk plasza levels for the five 2. 
patients የርር21ሃ180 AZT czpsules «as 0.5540.42 hours aftar bac 
(slightly greater than after AZT solutton taken orally). 





“AZT levels in corebral spinal fluid have 5253 tamad der: six 

patients being follozod at tha Katicnal Cancer Institute .... = — 
Overall, the data indicated that tha CSF levels of AzT at pe E 
state averaged 501 of plasma levels. a ፪ 





“Hine of 29 patients is roceived — th sorapy m for "E D 
waeks and 25 for 2 wecks) experienced hozatolcgic adverse events E = 

(encata, leukopenia, or neutropenia) while receiving intravenous - ' 
AZT in 211 5 dose groups. Tia definition of ancala, 1635052ቪ18, - — 
and neutropenia varied &cong the five investicators. Six required 
re cell transfusions, AZT was temporarily disccatinued in t 4 
ases and percanently discontinued in tuo patients aftor ...- i F 
develop=ent of encata. Five of the patients developed eusepon ne ር 
and four developed neutrepenfa. E 





*Five patients exporicneod ncurolegic/ sychiatric ecvarcsa eventa. ዐ- 
during intravencus AZT acainistrition {including tuo patients with . | 
headachos). Each patient wes in a different intravenous desa - ፡ 
roup. Two of the patients expartencod anxiety reactions after 

2-19 days on therzpy and AZT was permanently discontinued. The 

fifth patient experienced a severe dystonic reaction which was - 
successfully trested with Benedryl and Valium and did mot recur  - - 
during 7 additional days of AZT. One additional patient oo 8s sg es. 
experienced nausea and voaiting which required treatzent.° . . ዐ- 


a a) Oral Adainistraticn of KT (during the six ‘weak phareacokinet tc 
_ Study) l 


Adverse éspiriene es most frequently — during tha 6 week - => 
dosing pericd included hematologic and neurologie events .... ይ. 
after 4 weeks of dosing, thoro was à alld (apsroxicstoly 1 Em 
decrease fn hecoglobin across all dose groups. At wack four, the - 
absolute neutrophil e-unt had decreased fn the 5,0 es/ky q & h 

T.¥./10 55/59 q 4 ከ oral dose group, returning to normal by 6 
weeks, Platelet counts gradually rose in all five dose groups.” ^ - 


Reurologic/psychiatric events developed in three additional 
patients during the oral phase of the 6 week pharaacokinetic 
study. ል sixth patient complained of feeling "spacey" and 
anxious but no treatzent was required and syapteas resolved on 
AZT. Similarly a mild headache and a severe headache in two 

` additional patients resolved on continued AZT without — 
trea taent. 


€ 


s MA 19-855 


T (19 of 23 patients) and headacha (17 out of 28 8 patients). - -.:. 





—— ——— Anclutad daily to — ስ5፪63822።በዩ3: of : 
“several sudicetive syaptezs. According to tha sroensor, the most - 





fracuantly የ625የ52ሪ 552፻2=5 Included 8114 to goderata fatigue — 


“ጃል ; 


ወሩ 25223] , Antravendus and oral aċatntstration of II curing | 


:3 6 cook phzrzzcotíra tic study wes wall tolerated. Ko patient = 


ሬ2፡216223 hepatic, reas] or cardiac dysfuncticn that could ba 
ttritutzd to 6 AIT. The cost frequently reported edverse 


excartentes ware hematologie ín nature. Seven patients id 


red bles cell trans ten Ons. in — to ሺ Aus pues 
anca a.* t; NN 


| b) Safety and teria of Chronic Oral ደ፡281: ቲየ25168 of M . 


“Tha cost frequently reported edvers Q experiencos during the ' 


SAfsor cczpletíng the original 6 week dosing 1216. ”. . Ps 
twenty-five paticats conscntod to continue an ecditional 6 to 12 :-- - 


£onths of oral AZT therapy. Four new patients (who did not - 
rceaived the initial intravencus dosing) vore entered into the 


trial sutseez)ent to the 6 week phareccokinatic study tne ee 
. Chronic oral AZT dosing was frequently esdificd for each . 7... 
participant according to their response to ane. CUL es 


MÀ .- ኤመን 2 


xtonced dosing porícd wore hezatolegte in SC and consisted E 


of Teukerenta, “ክ፤3ቲኮር፣ 2813, encata, throzhc ytcponia, and = 
fnersssed cesa corpuscular voluz2 ecce 11 i difficult to - 
corralato ር2ሃ7616፡=2በ፥ of encata or cthor hzcatologfe > 
85:222ዮ231 15152 toa a specific dose የር51==3 or chronicity of 255108:" 
due to sicalftcznt varizbility among tha participants fn tems of 
essing end curation of therapy. Kowever, hczatologic ..- 


abrorcstities cay 59 related to dose and durition of uri t on vA. 
an individual basis .... In Esny cases, hczatologie toxicity was 


not characterized es a síncle ቴርበ0ዕኮ==1 parzcator; rather, 


patients would écvolcp encata in conjunction with leukoponia, UN. m 


neutropenia, or throzoocytopeníia .... This suggests bone marrow ^ 


| (Opi recsion by AZT. Five of tha patients in the Phase I study had | 


en2 or core bona carrew exeninaticns parforced .... Tha overall. 
calisterity of tha correas was descritcd as ranging fora norzal 


to cs¢arately hyracellular, Several of the carrows showed LS l 


erytaroid iyraplasta sccsapanied by a saturation defect presumed 
to ta eocalcolastíe .... Eleven out of twenty-one pasients had 
docucontid elevated econ coreuscular voluzas (KEY) during the 


entanced essing period TP 


"In all cases of permanent ማች inset fon of MIT Tn when © 


ኩ።=።2215215 abaorcalities wera present, additional events such as ooe 


'" procrassica of ፳32051"5 sarceza, onset of sericus opportunistic 


infzctica, overall netartoration in clinical status, or patient 


- request for rezova] frea the study, contributed to the decision 
‘to withdraw AZT therapy. 


*Sevon patients developed laboratory evidence of vet function 
abnorzalities during the course of AZT acainistration," None 
were — related to acainistration of AZT... 


' ሩ try, 


MA 19-655 77 
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i frequently reported syaptons followed by loss of appetite — 









RR Tr DIA M a . ET m" 
— e E ‘events were A 4 rima the 
ty 


"  extanded écsing period: mild discrtentaticn and diffica 
. + €taesatratincg fa 
-` ozz of AZT: a 5የ=2 onset of expressive achcsia, 813213 and -- 


one patient which resolved while on tha sane ' 





: Qrezors $n enctiar patient which resolved within 24 hours of ~- — 
 ከ22ሀ103112251605 ccz?laints of feeling anxicus and *spscay' in  -- 
arot:or patient ca txo occasicns, not requiring treatzent. - odi: 
nother patient ርር=2181864 of difficulty concentrating and a . 


Es fifth reported insexafa, enxiety end a feeling of 'nuzhness', e nud 
€? but these events wera not reported as adverse drug experiences, ` ፡ 


Kone of these patients ware permanently discontinued freca E 

because of neuropsychiatric ccxplaints. UU — 
*Teoaty-flvo cut of thirty-one patients reported 8114 to severe . 

- fatigue at scza point during extencod dosing. Tha severe : 

l — was reported by three potients, with dotertoratíng . . 
clinical conditicns, prior to their coath. Kalaise and lethargy - 
(21 and 22 patients, respectively) vere the secand cost - 





patients). Kany of those ንን were — SE to : 
sorot ident in the study." — Ai 


Sula lh ae — 





“In summary, tha sponsor states: "The 6351. comzon adversa — 
events, which are consicared probably related to study drug (or 
the relationship vas unknczn), were hematologic ebnoraalities, 
particularly ancala, leukopenta and ncutroponía sees for 52ቦ/ ` 
of the patients who Ccvelopod hematologic adverse exporicncos, a 
toleratcd dose of AZT was estcblished aftar modification of 
desing or tonporary discontinuation of study drug .... once A ` 
tolerable AZT dose wes deterained for a patient, tha nunter of 
hematologic events decreased for that individual.” * 


$consor's Analysis of Efficccy (of Phoca 1 stud Y) 


"Tho original Phase I study was designed to include the sonitoring :." 
of a nucser of potential £22sures of clinical response, with the ~~: 
understanding that no definitive answers recording efficacy a 
ne 6652ዮ215=4 18 the absence of a control group. Tha “efficacy” - 
asures included iczroved clinical status (e.g. waight gaín), 





5111650166 of virus or decrease in the ecount of datectable 


vires, 853 1=2ዮርሃር==በኒ in paraceters of imune function (9.9. 
increased fn absolute nusber of T-helper calls and reactivation of 
delaycd cutsncous hypersensitivity skin tests). Scza parenaters, 
such es onset of Oprortunistic infections, were identified 
retrospectively as possible measures of efficacy and were entered 
into the evaluation of clinical response. All efficacy paraceters 
were csnitored during tha 6 week pharzacokinetic — and > 
Gne —— chronic oral AZT dos fg." 
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"ላ 19-655 | = : - $ : wem E au Es 3 V A — — a e ss y Page “ns a 
M a) 18441 Rasronsa follewing 6 Vests of am 55519 p e s 
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-1. tinteat Status Us ። — Pe 


e RE *Tedaty-nte AICS “and ane a ana "ia the ue 
ges Y | 7 7. original phareseohinatic study. 52:=2 fesrovecents in — -7 
clinical $tstcs vara observed 18 these patients. -Thirtoen dE 
cut of 13 AICS patients hed e2icht gains which rancad frca . 
ት 0 tg t3 7.0 tg with a ccna of 3.3 kg following 6-8 weeks of. 
KT essing. Six out of tcn ARC patients hed weight gatas EZ 
ranging freca 1.0 kg to 10.0 kg with 8 520 of 5. 3 kg. zt EOM 


·— መሙ. 
* 


— »» 
` 





Ro T PR MN ME i. vera] gattents ropartad resolution of à በ255የ of KIY E 

E luus) Eva er የበስር ion assocíated syaptcss such as calatse, nee te bud .. 

z “ተዳ 75 . . የ0የዕ62221102, በ5ሀ508, etc ...o Six p reparto um 

— — reso lútica of fevors or nicht suosts or significant - - 
co feprovenent fn thair senso “of ‘all 14169. In addition, two co: 


patients had spontsnccus cleeríng of nattted fungal 





: "ES jw 2m infections and one patient hed en fínprovezaat in severe Le 
JAN TES 5252 v5. dablilítating aphthous 5522351515 fn tha sbsenca of spasific — is iy 
WEN el E — S Therapy. Kourologic feprovexcnts were coserved in two - : 
ao be .. ”- patients, Oze patient ከ24 spontsnccus clearing of peripheral ነ 
— i MN neuropathy which inclulad Tovar extroity wecksess &nd | 





| : dycostiasta .... Another patient, with HIV asscetated ^ ፡ 
f éz—ntia, had substantial isprovecent 18 eontation following - 
; 6 ሄ=2:2 of KIT desing .... Enca AZT wes abi the ረ 
pasicat!s pental function Ceteriorated.® 


.ጨ” peep *- - — LAN Ree se 


E ls Funesicn 


"Teo nty-fivo out of 21 itii 3 were ane it ty into. m pol 
the study ese. Following apprezicztely 6 weeks of AZT UI d 
€251ng, 6 out of 17 AIDS paticnts end 3 of 8 ARC had a fs 
positive responce to ene cr cora skin test anticons, all of - - 
_whea also had an increase fn their nozder of ee ee 


— the sane pere Pod 
~ ፥ 5 
H ሐ 
: E 
! A 
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"> 6 to 8 weeks of AZT Cosing, summarized fa the Table below 
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. “Overall, a total of 23 of tha 23 patients with baseline 0. 


values had an increase in helper ፲-ር2113 after approzimataly = 





te eres ወ tape tod w — 00 2 -.:": 
ans — «3.7 ከጠ GI A A 5050 0. 07: 07 


zu. - 
Ev xad Ce et tee coda ti EUH ae 
ኣፌ.” 4. aea 2 - 2 


Kalpar T-cell values for the “off ሪ :9° period 15=24165517 peo o 
follewing the initial 6 weeks of ለ2ፐ eer ara available for. 
በ : 





13 of tha 23 patients who ከ24 an increase in helper-T cells, :- 
In a11 13 cases, the nezdar of helper-T cells decreased -- -: :: 
curing the off drug period, - ፡- .. .- ብ... ር 





Cocortunistie Infecticns re Ec mu M dor 


Four patients covelcecd opportunistic infections during the 
initial 6 wecks of AZT dosing, sucaarized in the chart t2lcu 


. tems ጭው ,,ፇቨሙ 


ድ n Jaa 9*9 ." 
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x tee | 
Coil EU 





Tha first and third patients continued on AZT while being - rat 
treatcd for their OI and the second had AZT tecporartly 
discontinued due to anmala, RUPES 


Antiviral effect 7 


"Analysis of the blood sezples collected weekly to biweekly - : 
for HIY culture has not been cospleted. 


- *bicsscay results fore-interferon levels curing the initial 


- 60 to 8 weeks of AZT dosing are available for 6 patients, 


five of whca had positive titers (712 IU/al) at entry. - 
Following 6 to 8 weeks of AZT, fcur of these five patients ።- 
had negative (C4 IU/ml )c(-interferon titers, sugsesting the 
possibility of a drug effect. e በከ X 





ROA 19-528. l 


| ng 129. 


213 mA follezing n to D meets of MIT 45519, 4-5 | patients Ra b 
had ezacuradle icezrovcezoent in a suciar of potont al 5:222ህዮ25 of . 
clfaical responsa .... In tha ይ522262 of a control group, thas 


= ps seire clMaical 564 1ር:2:5216316 responses could not be. atinitaty. ES 


ttritu^cd to AZT eCainistration ... in tha ebsenca of : 





ን Met — tenicity sse izzrovcecents 55. vare ‘sufficient oe 





STOO b) CMntest የኃ=ቨ=።።5 fortes Create Oral KT 55553. 1 







ensuga 53 vsrrent continued AZT dosing. E 


| i. itatea 653095 ^ 


ኩቴ — 


ur E XE ias . 
i rotas. 50 Soptoziar, 1525, tvontr-fcur ር i 
patients were retetrino chronic oral AZT therapy. m dose. 


2 ሻውን vary frea ¿50 c3 q Li h to 103 53 q 4 ^. 





| Curing chreafe cral ccsing, 6 of 11 hae patients end 8 of TE 
AICS paticnts gained weicit aor cointained «etght which was re 
acquired curing tha initial Becsks of costing. — — — 


E exporicoz-d a net 1655 18 egit. wies verre — 
Cua pitícat hzd stcaificent iczrovecent 46 HIV as Pocta. D NIA 


ዩ=2ዮ212216 ረ!2የረ==5152 efter የ።==1ሃ153 8 eecks of AZT dep s 
ata C252 ርየ ¿22 55. ባ5 h. 5222 patients have roported EE 


ፍ2:ሞዎ::22 ef chocaic KIY Infostica Ms fated infcstions © - .-.:..-- 
such 55 fungo ይ32:::2513 ard herpes 51=2163 and harpes 55. 
zoster infezticas. Five patícats Sale A Hare or — ስ 
2551518 Esctarizl infceticns curing the ded dosing  - .--. 
pricd, all of whea respondad to ani teterosia) therapy while Wer 


AZT vas continued (except for one patient). 
5. Jena ፡:5:፡......: . ... "... ..... 


Calaycd hyporsonsitivity skin test respons ses for patients CO ":- 
anergic at entry are — ፡። 522 fa the — Table. - MEN 


tn ME 


ጋ የ ጋ> pum ARE ን 








NCA 19-655 - 


and ‘Suring careme M — are — — 
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iud . መሙ LIN 


8 Crertasa fa tolper- coils, thirtcsa of choa were kosca to - 


" prevtcesty Rave an 1ርረዮ=322 da kelper-T calls follcuing the 


(615131 6 ccchs cf AZT Gzsing. It 15 difficult to correlate - 


(ha Inercasa or decrease fa ebsolute auaber of helper-T calls | 


i ‘goes 51's ፎ- የር==3 pe E E. — S ጋ C. RR M. 





Curiis tte Infect feas ' 








ር=የር31ር AZT ecotaistratica (excluding 01's during tho first 6 
to 8 52655 of cosine). In 6 of these cores the OI was PCP, 


- 0 — £222 of which wore fatal.” Caly 653 esse of an 01 was fatal — 
— i this cas paceczznía enfer eccurred fn a patient 13 kaeks = - 

c. ብየር!2” AIT thoresy was discontinued voluntarily. . Progression, 2595 
e E fat t AIDS eeeurred 3s 2 — m C i d 


E 







parsiald rcesictica of lociczs, acd 6 pa tients have che 5014 
ta severa progrescicn — KS. — 


- ሙ›.ኒ 


w 


Kxtiytrad Effet oo UT chee Agnei ee Tn 
*81c24 sicples vere es 116: tad every 4 ta 12 escks for ዘ1፣ m 


du have mot becn ር22215123." 


. .. Ma somary, sc of the patfents 55 vere cont snued ca eni SAR Ns ad 
cp AMT therspy wcre 8016 to caintain positive clinical responses - 
ተ watch wera chcervad aftor tra initial 6 vecis of dosing. | - 
Four patients have 61649 (cs of 516-55212=52” 1525) 51:52 the - 


trial «ss initistcd; 653 of progressive visceral 5 feurteen 





In scary, 10 cut est ‘of (a patients were 4 able to either pow 
. 8ህ55213 or ecquira aa focrcaso 13 absolute sucer of *elpar-T > 
2112 during ፀረ212132235፣63 of AZT, end eightoon patients Md, 


“ta AZT ረ252 or chronicity of dosing es each patient's dose መ 
የቺ end Coroticn of SS were — sarta =L 


- Hina eot of 29 patients ,፡፡916 zd 015 curing or 61169. oH 


^. መበር፡23 AICS cus ente ered ‘tha 51227 8 496556 ef pr | 
<o ፳:::221"5 sercema. Cia pattent 15 reported to have 512210. 
6352239, ena hed a eo? 952 resolutica of lestens, 3 hid :- 


ll. x "S ey CREME Gum do. Le Se, 
E wc 22, '2፡ ጫ func Q0 UM A = * k 


cultore uring chronic AZT ፅረ21ሰ155 cretion, ፣ ው these : í 


.. * 


5:2:2 after AZT uss ዕ1252:515523 after 4 weeks of ' bp d 


estes: ዬ=3 E ed of ervprsesecal gcaíngitis 13 ሄ2ርኒ ts ‘after 

AZT ria disesntinecd secondary to overall dateríoration in 

his clinics * ce tus after ሬ3 eczus of AZT; a third patient | 

oe of bilateral pncvccnía (pathogea aot icontified) 5 weeks. 
cor AZT ros volsatarily withcrcea after 25 woeks of 

እ: ሞ=72 252 t3 daterforating clinical ezaditica: the fourth | 

gaticat "expired after cardíopulconary arrest secondary to ` 


tocterial pzeczonía, decontis, and HIV infection, two weeks e 


after drug was discontinued dua to onset of s ፡ 


^ — and leukopenia. - 
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“la DE M the iaa: of MT — — p 

during this Phase I study. AZT was dezcastrated to have gcod - - 
bicavailobility after oral acainistration and was shown to ፡ 
- gecetrata the blocu-brain barrier... The most significant - 
Uotxicity asseciated with AZT dosing was probable bene karrow — 
: Suppression identified by onset of anemia, neutropenia, and b 

1052223183... Sone — had g2asureble fmprovezent ina - 

A "mzctor of potential coasures of clinical response {Including ::- 
| va Mcht cain, res olution of HIV infection associated syapteas - ca 

such as faticqua and night 552855, and izprovezent ln . — 
HIY-assoc*ated neurologic dysfunction... In the absence BE a uu 
control group, these positive clinical and 1ፎ=ህበ01051ር ` E 
` Fe*ponzos could not be definitely attributed to AZT - —— 
acainistration...but were — m warrant adáitiom! - 
controlled clinical studies.” 








. ቋዳዱሆ 








The res ults of the pharaac okinetic studies ‘tn this Phase ፤ en — 
are summarized adequately by the sponsor (see preceeding pages of ^. 
_ this review). Briefly, the results dezonstrated two compartmental - 
^ pharmacokinetics with biexponential decay. The half-life after =< 
intravenous or oral acainistration 15 slightly longer than an hour E 
without "significant accumulation during the q 8 ከ dosing ; 


poviever's Analysis of of pase 1 Uncontrolied ear — 


as a "classic" Phase I dose-esca ating pharmacskineties and safety 
study of a new drug to be acministered to humans for the first. 


drug vas acainistered Andafinitely if tolerated, pomos: 





schedule.* AZT 15 well absorbed after oral aózíinistration with 


A 468 እ labret in ን; y = ነ 


| Penetration into the cerebrospinal fluid (cs?) varied with the dose i 











in the 515 patients in whom CSF levels of AZT were obtained (see - 
table on paga 125). At the doses used fn the Phase Il efficacy ፡-- 
trial (3-5 ng/kg/cose orally), the CSF/plasca ratios in the two >- 


hichar doses (the equivalent of 10-15 eg/kg orally), CSF 


ae "It was different from many Phase I studies, however, in that. E 
e patients were all high risk, with AIDS or advanced — and Wwe 


'ዬ SM 


«ro IS y 635 WIDAVETIADITIEY — with intravenous... E 


penetration of AZT vas much better in the fcur patients tested, but - 


these doses are clearly in excess of what can b2 tolerated in most 
patients with AIDS or advanced ARC. Also Informatica regarding 
their clinical status end neurclesic functioning at the tice of 
lurbar puncture was not sutaitted; these six patients presumably | 
all had neuropsychiatric symptoms which prompted their lumbar 


7. punctures. These data may be important in the analysis of AZT 
© levels ín the CSF, as penetration of any drug into the central 


nervous system 15 in „Part correlated to the tissue dz mage and 
— at the "blood brain Barriere S 


መዜ 





= ኣደ | n EY 


. As noted in the sponsor's Summary, this trial was initially planed fis 











‘patients who rccoived doses in this rangs were 0.15 and 0.20. CTS 
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Patient 
io 


18 
^m 
16 
12 


0! 
26 


aHours after start of last dose. 


Dose 
(mg/kg) 


$ > 


2 
1$ 





*ኔ 


Route Time (hr) 


4 . 


— 


~ 


ን 4 Q^ 


Pio LS * «3 Es 


, 
1.8 


Samples 


Co^770e82 ^ ^" 15 


. . lom) - - Conc. Ratio 
, 03 — .- 067. 





U^ QM sius 
. 05 — 02 — 
. MEAN2SD . 0.5320.24 


.. 6.0. .( 05 
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^ "e$FPomewationofAZT* . :-.. ee 


AITinCSP  CSF:plasma 











Te question of whother > ALT amis: after q 4h — can best :- 
l ን answered by excnining plasaa levels frca the ይድ contro tad o ard 






rial (see pase 107 of this nme ae z — 

qe cafor Masc and urinary netabolite was identified 85. ። ሠው 
S'-glucurcnyl azidothymidine which has no activity — MY in AA 

vitro and As rapidly cleared frca the pru al a reas: ; i 





The toxicity of AZT seen fn the Phese 1 trial was basically - 
predictive of that seen later in the placebo-controlled Phase II - 
trial, i.e. anenfa, leukopeniía and neutropenia. These hematologie PE X 
adversa events were felt to be s related but not particularly . :0 
dose related in the group as a whole, Transient negrcpsychiatric | ee 
vents were also reported in several of the paticnts and nausea and " - > 
veatting requiring treatzent in one. Patients with severe aneaia ->> 
were frequently trensfused and continued on AZT, usually at 8... ገል ር 
reduced dose, although in two patients AZT was permanently ^ ^ '፦ም፦፡፦ 
discontinued because of anemia, Neutropenta «cs core often the E 
dose-limiting adverse event, The highest dose acninistered was 7. 5 nr 
mg/kg ባ4ክ for 2 weeks (four patients) followed by 15 | Bu 
make P.0. ዓባ 4h. ለ11 but one of these patients were then dose .....-... 
reduced due to hematologic toxicity. The one who tolerated 1250 mg 1 — 
po q 4 for four socre rona weeks was reduced to 500 =5 po q4Ah -.... 
aper protocol," 


As noted by the sponsor, — srame ters of — were ass. 
Egonítored during the Phase 1 trial, including weight gain, . 
syzptons, general clinical status, "and selected imune pareceters 

- such as delayed hypersensitivity skin tests and T-helper cell 
counts. 15 provements: in these paraneters were observed ina number 


of " patients. E e 
| xi uu 








l any 186 of the 29 patents 


— 12. 


rolled ta the initial 6 week trial PN 
électod to continue taking AZT under an extension protocol. . Four 
additional patients ware enrolled directly into the extended — p 
protocol. As cf nid-Septezbor,(24 patients were recaíving AZT at 





y n doses ranging froca 360 mg/day to 3000 mg/day with eleven at 250 ng ^ 


q 8 h (see chart on pac? 112. of this review) and 4 patients had PUN 
died. Nine of the 29 patients Ceveloped OI's during or follouing : : 
Enronie oral dosing (excluding those which developed during the 


initial 6-3 wesks of therapy). Some of the difficulties in ን e 


assessing the possible significance of these clinical observations - - 
in relation to AZT include the heterogeneity of the patients (811 - 
stages of AIDS/OI, AIDS/KS, and advanced ARC), the varying — te 
regimens used, and the frequent dose interruptions and/or .:.. ^: a 
reductions due to —— — in pu. an of the. i at) 

T l D ዘ መች y 





patients. 






Follow-up data froa this trial was subaltted as part of any 
amendment to the NDA on January 12, 1587. sponsor relates that 


an additional seven patients died between mid-Sapten አኮ. 1. 
PE E ME g Phase T . bos 
Of the seven recent deaths, teu DCccurred in cid weet 
who had been off the protocol for over 11 months. Cne additional ኒ -:: 
death was an apparent suicide in a rotor vehicle accident of a ` 3 
patient with AIDS who had been on AZT internittently for almost a - 
year with frequent dose reductions and tezporary discontinuations - 
due to severe ancaia. (In A:cust 1936 he was transfused on one Pr 
occasion with 8 units of packed REC for a hecatocrit of 10.8). He - 

was receíving 250 ng q 8 h when ha died. The other four patients . - 
died of coaplicaticns of AIDS while still receiving AT or shortly ፡ 

after being discontinued due to detertoratíon, 








As of December 31, 1985, eighteen of the 33 Phase I R AAA 

were still receiving AZT, only six of whoa were still tolerating a - 

dose of 250 mg q^h (including one at 500 mg qéh). The rezaining =. 
twelve patients had died, or had been dose reduced or discontinued, — 


“i Although à rore heterogencus group of patients were enrolled fn the 


Phase I study than in the placebo-controlled trial, and the dosing zj 
was more varied, the current mortal it n the Phase I study (over [> 
half the patients still Sof therapy) 







provide additional data (supportin the sdy of AZT in patients 
with AIDS and advanced ን aos 





ከለ 19855 qu ut T x V 
i | aten 529153 - A pope ee a — 
Tha rozesed labaling subattted Ls t the PENNE rfi Yoluze 2.2 of the ao 
KDA has bzon extensively revised curing the past two v;eks in a series. 
Of meatings in which the representatives of the varicus reviewing ` 
(5 se. displicines in the Division of Aitt-Infective Drug Products - ~ Tx 
A participatod, including this medical officer. The medical officer: TIU d 

mes concurs with the contents of this revised draft labeling, a copy of ^ - 


elis waich 15 attcched to this godícal review. This draft is included in — 
2.77 Meu of à detailed Miren ceden of the sad 5 — eoe n 


hr NE oc Sea and Coriclustons - TUE T M 
wor EM ^ በ) “Zidovudine is an analogue of the — acid — with the — 
a titution of an azido grevo (- N3) for the hydroxy! group "i 





po ee 





- (-C3) at the 3' position; hence its chemical - Carpa Ta 
"E Jnace,3'-azido-3'dcoxythyaidine, comonly referred to asc — 
^ azidathyaidine (AZT). Zidovudine 15 an inhibitor of the human ` NM 
iccuncccficiency virus (HIV) in vitro at concentrations — — 
frea ፍ2.13 us/al (1260) when Gaita Shortly after laborator Ui - ose 
infection of susceptible cells, to 210.0 ug/al for "partial. ©: — 
ee inhibition of viral replication in chronically infection cell pna 
ላ” ||] Vines (presuzed to carry HIV DEA integrated into the host cell "o 
Y Lis encz2). These data succost that zicovudine gay work in vivo by: 
A በከ1ኔ15 ving the sprezd of infection to susceptible uninrected 
collis, but ፎ=ሃ Co little to inhibit viral replication in "mx 
provicesly (chronically) infected cells. However, the ፓ.. 
23 8 o 0 releticiship between concentrations of zidovudine required to =... 
: tek > inhibit viral activity in vitro end plasma levels tut are  . .0 OO 
: necessary for clinical erficacy are unknown, - 50-0000 00s 
P ees — 
(2) The rechanisa of action of zicovuzTne against ዘቨ dopants to be - 
the following: zicovudine 15 converted into zidovudine — 
. konophosphate by cellular thyaidine kinase, to zidovudine . we 
diphosphate by the cellular enzyze thyntdylate kinase, and o ROS UE 
zicovucine triphosphate by other cellular enzyzes, as yet PORC 
unidentified. Zidovudine triphosphate inhibits the activity of - 
» the HIV DIA polyzarase enzyze (reverse transcriptase) which is -- 
-U > essential for viral replication. Zicovedine also inhibits - Sa 
. - eellulzr eC-D5A polyzerase, but to a cuch lesser degree. ` 
Zidovucine tripizsphote con also be incorporated into DRA which 
then terainates further choin elongation. 


~ j (3) Zidovudine has been shown to inbjbit sexe other earmalian 
2 ያር retroviruses in vitro, but has ignificant antiviral activity . 
Gt against a variety of other ከህ23ሸ and anical viruses, including . 
RENS rr ae ከ5የ525 515218. virus type 1, cytczecalovirus, adenovirps type 5, 
coronavirus, influenza ለ virus, respiratory syncytial virus, ' 
ጄ%=35165 virus, rhinovirus 13, tovine rotavirus, and yellow fever 
virus. It has teen shown to inhibit the replication of Epstein 


Barr virus (EBV) with an 1550. OF of 1.4 to 2.7 ug/al, although 
> the cm Significance o nding Ts unknown, - it 


- 


P. d 
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atm 
` , 








NDA 19-655. - z 


cus or-anscrcoic bacteria which were tested. Thus, it wou 
Hemline von. coi that zidovudine exerts its beneficial effects in HIV-infecte i 
ete f^ ረ | E በክ directly threugh its antiretroviral activity, 4፡4. SS 


— — s can often be detected is unknown. p d 1 CN — 


5፡2 ኤኞ- . . ad — — .. —— 


CT  ። Zidovudine appears to cross the blood brain barrier, ` a p 7 





. : s que T E us ሺ 18 — 
1. Sone i grease ative — in — — of the Pun st 7 
` l nterstact seriaceac family (including Shigella, Salconelja, e E 
|  Kiodsiclla, ie ere ctor, Ci acter, and E. , are >=. RESTE 
'.. inhibited by lew concentrations of zTdove 2005 to 0.5 - :':.....!. 
. ug/ul). 13ዮ418 113, an intestinal protozoan patnogen, 15 — 
inhibited by 1.9 ug/al. There 15 no significant activity ien ee 
against other protozoa, fungi, mycobacteria, and A bes oe tise tW E G 
appear sete — 





noti indirectly by inhibiting one or more opportunistic ~. = `> 
organisms. Tha possible contribution of its activity against :.. 
E3V in HIV-infected patients in whoa actively jdn EBV 





. (4) It is not known at this tice whether zidovudine-res stant MEE 
... Strains of HIV exist in the general population or how rapidly 2. ፡ “== 

resistant strains may emerge in infected individuals receiving ^ — . 

. chronic zidovudine therapy. It 15 known that there are many UE Uu 
different strains of HIY defined by anticenic determinants; ር ር C DEM 
whether there is a range of susceptibility to reverse - d wc d 

L2 transcriptase inhibitors Such as ‘zidovudine is unknown. = ku dw e conie 


(5) During the initial Phase I uncontrolled study, zidovudine was Nero ae 
l acainistered to AIDS and ARC patients 18 intravencus, oral - መጫና 
^^ golutien, and 250 capsule forzulations and provided the = : 
follcuing information on pharcscokinetic pariceters. The half 3 
life of zidovudine 15 approxicately one hour. Peak E A afin 
Dus: -. ' concentrations occur betzeen 30 and 90 minutes derending ‘tn part uic 
፡ ህላ” on the formulation and route of adainistration, The oral <- =... 
ty formulations are essentially conpletely absorbed with ^ 9°": re s 
bioavailability compared to the intravenous formulation Ses 
averaging 652 (approximately one third of the dose 15 removed Lohn URS 
. by first-psss metzbolisa in the liver before it reaches the - 
Systemic circulation). Zicovudine 15 rapidly metabolized by :- 
glucuronidation to 3'-azido-3'-deoxy-5'=0- $ nV 
-D-glucspyranuronosylthyaidine (CAZT), which has no dezonstrable  ።- 
antiviral activity. Urinary recovery after oral acainistration E 
. consists alzost entirely of unchanged drug (145) and GAZT (745 M — 








ነ m In the Phase II efficacy trial, a subset of patients at one of 
6" the centzrs had peak and trough levels of zicovudine obtained 
while cn chronic therapy at 250 ng q 4h. The mean serua EC PU 
ዕ ነኣ concentrations observed were 0.62 ug/al (1.5 hours post-dose) =% 
; ^ and 0.16 ug/n! (predose). There was no evidence of drug ICM UN 
accumulation with chronic dosing. i uc 


Cerebrospinal fluid (CSF) concentrations of zidovudine were : 
ezasured in six patients from the Phase I trial receiving doses 


ot A ranging froca 2 mg/kg p.o. to 10 mg/kg  . There was a clear ፡ 
A se effect seen in the CSF/plasaa ratios which ranged froa .15  . 

at the lowest dose to 1.35 at the highest dose. Only a single - 

e" ግ CSF sample was obtained in each patient. More extensive studies 


of the ability of zidovudine to penetrate the central nervous 
EET are needed, l 


BA 





* "T 


ut 


Hi ETE - 


placeto-controlled trial conducted in tha United States 1855. - 
patients with AISS/past FCP or a 


were randccaized to receive either placebo or zidovudine ata: 





Ar k = — EE 3 P 130 D 
The efficacy ¢ of riéovidins | was ; deconstrated "1 a single eee ን 
- year dn which txo hundred and no (221) fm-unosuppressed < =, 


vanced ARC were enrolled at 12 ፍሯሠ፡፥ 
* ይ=በቲኒ2ኛ5 beress tha country over a period of 4 conths. Patients ^ - 





6928 of 250 rg every 4 hours. Tha study was planned to continue. — 


. for at least 24 weeks, but was ended early in September 1986, =: 


|^ aftor a codisn duration on therapy of 18 weeks, due to 8 Hm pos 
e. Significant reduction in cortality in the group receiving 


zidovudina compared to tha group receiving placebo. At that. 
tice, all patients were offered the option of receiving - ue gius 


zidovudine ata dose of 200 ng every four hours in an ።--. p ES 
l uncontrolled open-label extension of the Wee ጋ ee 


In addition to the reduction in cortality observed at the end — 


the placeto-controlled portion of the trial (19 deaths fn the 


placcbo greup and one in the zidovudine group), a significant - 


reduction in the risk of acquiring an AIDS-Cefíning OI after the © 


first 6 weeks of therapy was also doscastrated. In addition, —— 
patients receiving zíicovudine tended to maintain their body  --.- 


weight and functional performance status, whereas placebo -።፡ —— 
patients shcwcd a net decline in these p;riroters. ልለ - 25 2... UAM 


(8). 


- 


A 


, receiving zidovudine ፍመ to the group on pd 


statistically though protibiy not clinically significant — 


increaso fn peripiie eral Teho lpor cell counts and “cutaneous eons me 


hypersensitivity skin testing was also observed fa the group 


The difference Eotseen the tresteent groups in the £340 
efficacy parameters (death and risk of developing an 


AlDS-defining opportunistic infection) in the piecavececatralleg 


trial was deconstrated in the group of patients with T-helper .. 





cell counts at entry of less then 200/33, Seventy-eight M "e 
percent of all the pstients enrol ed in the trial had a 86520 i 5s . 


. T4 count under ¿29/20? at entry (552 of the 160 AIDS 


patients and SES of the 121 AKC patients). Although the . 


inclusion criteria for enrolicent in the trial allowed patients 1:12 


with T4 counts as high as 500/ca3 to be entered, and the ' 


entry Tę count greate r thzn or less than 100/237, an early - 
excainetion of tha data indicated that virtually "all of the 
"significant events” (deaths end Ol's) cocurred in patients with 
entry Tg counts less than 270/c233 end that virtually all of - 
the AIDS and most of the ARC patients who were enrolled had ` 
i: wor than 200 T4 ር2115/ርመን anyway. These facts, along with - 
reneral consensus in the cedical nity and scientifi : 
1 itarature 





ሜትን ae ENTIS 


. patients wore pre-stratified and ranécaized on tho bes:s Of | 


ou * 
peripheral blcod of HIV-infected individuals 15 the 5031 . ን cx 


reliable predictor of later progression to more advanced stages 
ዐየ disease, particularly after T4 counts drop bélcu 00/5279, 


provida the basis for the reccocendation to restrict approval of . 


zidovudine at this time to symptozatic ን መ ርክ 


i with a pter cell « count less than 200/2m”, 


tlt 
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E zidovudine receiving at least ene R3C transfusion ን to. 
10% of ARC Patients] : 





(10) 


100/33 at entry, Over a third (51/144) of z 


tha later develo E 





dre Sed ‘ e . 8. 5 t0 oc የ ር es 
— utr » - ` 


rc ME quA i T huge LS 


i ^a. MS nus sar ef ያ ን with Ta counts greater than 


2C0/caJ wore not studied for a sufficiently long period ef. "n di i 
tica in the placobo-centrolled trial to deteraine the - Su 
risk:bonsfit ratio of the drug 15 effective in this les ^^ 
Ircunoceapreaised group of patients. Of particular concern is — 
the possibility that tha hczitologic toxicity of the drug when / ... 
acainistered over a prolonged period of tice ray eventually . £- 
debilitate patients to such an extent that they may beceza less 






\ able to resist opportunistic infections and other ፣. . 5 ረ. — 


of HIV-disease than if they had been left untreated. — 


The major toxicities. observed An the placebo controlled trial ES 

were hczatologic. Significant (>2 g/dl) declines frea MERC 
baseline hezoglobin levels occurred in over 10% of patients on. - . 
zidovudine as early as the third week of therapy and were seen . - IP re 
in one third of the patients by 6 weeks of therapy. Thirty-one ^ " 
(315) percent of all AZT recipients (115 of placeto recipients) — 
received at least one transfusion during the placebo-controlled ~ 
trial, and 512 required multiple transfusions (compared to tof. 
placebo rec^pfents). The need for transfusions was concentrated : 
in the rore advanced patients with 465 of the AIDS patients on - - 





anc 402 of patients with entry — ~. 58 PUE 
Ta 100/= Rd to 151 of feriens with enc 
T4 109/233). | (e uL, 


Reutropenta was also cezaon in patients gesetving zidovudine, ። MUNI EE 
Granulocyte counts dropped below 1050/12? in fifty-five (555) - .---. 
of zidgvuding | recipients, below 750/ca3 in 392, and below - 
509/za? in 165 at scze time during the trial (comparable = 0-0 ....... 
percentages of placebo patients were 225, 75, and 25, - - 0 ፦:-- 
respectively). Keutropcnia was also more cocconly observed ia 
the rore edvanced potients than in the less advanced ones, viu 
532 of zicovudire recipients with AIDS or a Tg count - 
160/223 exp pertencing declines in absolute neutrophil counts to 
less than 750/13" at soze tica during tha trial cozpared to - 
253 of ARC patients end 155 of those with a Tg count dedo cut 
ቀ ሻሽ ቪኤ” Ses 
recipfents had at least one dose codification (dose reduction, .- '።፡-- 
tezporary discontinuation, or perzanent discontinuation) for 
hezatologic toxicity coche ee to | 3/135 (52) of the placebo 
recipients. 


-= ክ , 





Statistical regression analysis pi ን byt the sponsor ` ] tetas a 
indicated that the T ntry was associated mith — 
Sa -::.።።፡።- 







aM associated with "iater decreases in ate neutrophil count © 
- to 1655 than 750/ca3, - E 


An aspect of :ከ2 efficacy analysis which requires sore detailed - 
attention 15 the effect of dose reductions and interruptions of 
therapy on the risk of acquiring opportunistic infections. This 
risk is difficult to assess because dose modifications were i 


- generally made after significant hematologic toxicity had 


already developed, and because dose modifications did not follow 
a set of uniform criteria. It may be impossible to determine 





| nA 196555 pls e oc eT igi 12 a 
— hasce x — tn —— በህ=52ዮ of oi*s in patienti who had dose PR 
Bia ee uc  Eodifications was due to subtherapeutic levels of zidovudine, or . 
whethar these patients wore core prone both to 01's as well as . 
| 


ተመ ሚር to tha toxicity of zidovudine Because of a third factor such as. 
Mi cA DA so verity of thetr uncerlying disease. 75, es de 





i — ዜን (11) Rost of the patients in the stud f ved at er 33 stez i — 
Hels እ E cations in ecdition tc vudine or placebo ome tice- 





"s trial, Tha effect of &caíiniístratien of acyclovir, `. 


BRA P Tries prie SuTfecothosasote, pyricathznine, other sulfa ¿00 
ur n መ. estaing compounds, aspírin-containing products, ^ - ር ው Due 
ati jj ብር21221በ02ሀከ2በ።>ር0በዮ31በ1በ0 drugs, and ketoconazole were examined. - --::- 
es gee eee ..ጥ8፣ = c. to evaluate possible potentiation of hezatologic toxicity. ^ .. -> 
— Ae Recording to the sponsor's analysis, only acetaainophen was - 
associated with eny potentiation of rarrow suppression in that 
pon who took &cetznínophon had a greater risk of developing E 
a. low neutrophil counts (p=.03) than zidovudine recipients who did qe 
* pot take ccetznincphen-contzining products; the risk appeared to afe 
increase with duratica of acotzmincphen use, White this: = cc. 
observation nceds confirmation ín an appropriately designed - — 
F trial, it 15 not a surprising finding in that cd rc ው ds nor ን 
! ሽክ ርር ቭ:”።  ከበር፡3ኋ to be glucuronidated in the liver, and possible ~~~ A3 
m - co cenpatiticn for tha enzymes which glucuronicate zidovudine was. - 
l hypothesized at the tine the cetebolisa of zíicovudine in hyzans 
.. 835 established shortly after the Phase I trial began. . ፡ z 





(12) Aversa events reported curing this controlled trial were comzon 
(at Teast one edverse experience was reported in 555 of the ---- 
zidovudine recipients and in 725 of the placebo recipients). x 
Fresuzcbly csay of these adverse events were clinical l 
ezntfestations of the uncerlying disease itself. In the 
analysis of all patients, nausea, myalgia, end insconta were — 
reported significantly esre fregucntly in zidovudine recipients 8 
ርር።7ፓ=ሾ>2 to 1 ።ሬ=ራ2ጋ recipients. Gf these throe events, ony É 
... ከ5ሀ0523 wos ር23ሃ1በ218517 5556613254 with zidovudine - P uil a ee 
" acudnistration, both fn terzs of the proportion of patients who sat, Sale 
- Peported dt (86s of zidovudine recipients vs. 182 of placebo ^. st 
recipients) and the significance of the differenca (p 0.001). E 


148151 ¿dverse experiences which occurred in core than 105 of - 
2 patients overall were ancrezía, asthenis, diarrhea, fever, 

4 2622) nausea, ebdcainal pain, and rash. Of these, nausea 

and severity of headache appeared | related to dd dene l 

, acainistration, 


- ” (13) It 4s clear frea both in vitro studies and the clinical trials . . 
— M that zidovudine does not elininate HIY frea the body of infectad 
uc A _ individuals. The best that can be anticipated 135 that by 
b ta inhibiting active viral replication and infection of previously" 
o aninfected susceptible cells, progr+ssive destruction of target 
tissues, including lyaphocytes, macrophages, and neural tissue, 
may be halted, possibly acccapanied by sone "spontaneous" e 


recovery of the iacune system. There 15 no reason to believe 
that the antiviral effect of y 
15 w ram, and vere tore it vould appear that it must be | 








Were ኣወ! E 


Pu cons sequence ist the pers istenca a ares A the + body E: 
- 20 c7 despite zidovudine therapy 15 that the potential for — < 
ሽብ ር: vo. transafssion of the virus to othors thrcuch sexual contact 
Eo IN and/or inoculation of contaminated blood የ653185, inis mea 


(14) ለ11 of the pre=clínical anizal toxicology studies orzally — 
22913554 at tha tica a drug 15 approved for garketing have not - 
| ከ28 performed as yet with zicovudine. Regarding studies of > 
chronic exposure in eanizals (tea spocíes), only the three and — 

_ six ronth Studies have been completed, and, one of thea, the six 
month study in eonkeys ከ35 not yet been sutaitted to the FDA . 

. for review. ፐፎ21ሃ6-ሠ ath TONE toxicity studies have only *: 

ins recently been initiated; the seca 15 true of the carcinogentetty .. 
"Da c studies. Animal studies — to assess the affect of. rum 
ማራ wer S - zidovudine on reproduction including — and : 
teratogenicity have not been coapleted. ን 





Because of the pressing need for en effective — in MIS, “ሥሠ 
even if the benefits are líaíted, zidovudine will be approved > 2 
without the kncwledg2 these norcally required pre-clinical - 
Studies would provide. Chronic toxicity and carcinogenicity” * 
studies are of particular value in a pu Vere — will ' 










be taking the drug for years. o- Toeg, EIE NEM does 


l (15) A preliatnary excafnation of data nia. opportunistic 05060 
infections) collected frea the 556 revealed the follow the tria - 
i beginning in late Septenbero 15:5, revealed the fo adie io ae ae 


— EE 









opportunistic Ya id ons ጥጅ ይ ከ1 P r rate since the trial | 
en n ur ng sa initial 6-18 week pericd 68 
which o ነ preceto-contralicd 
trial. The Ei] orit; s are Pre 

prevaonia ents have died (including ~ 






. therapy as “of Fesruary 13, 193. — 


$) The patients ‘originally assicned to 1፡5 1 have ree seived 
total of 18-22 2555 of 21ር2ና56162 — as of February 13,- 
1537. Tu2lva — al cezths hove 
after bostnatt: ven of nich 
occurrid 18 the of treatzent. 


The incicence of... 
$ Curia 5113” nat it had been 












weess ST ziccvudine treatment, as it had after a similar >- 


incidence of 01's and deaths 15 higner 18 the ori {nal Dem 
/ Wlacaso group during the 5-18 week interval oa dorada 
than 1t had been fn the original zidovudine group ers that 


perio 2 p: aceso-contro AL im a E s not 

7^ 1”) ኦነ. po "s ids t dewp ite bd, Pe — 

d duas ELE fT 

"ቅ Em . ሥ ኘ JO eg. 5 ኑራ ሠ 
dre?! pee f 









| a) The pat tients eri 6511 5551:::፡ to zié 5 who are - m = 
» continuing to receive the ስ expertencin Mr 


25) during. tha 16-29 weeks of — EL 





piace The risk of developing an 01 caclined after 4-6 ". 
period on drug in tha original zicovudine group. The actual . ህሎ 


ma DE 


















oper) al (vc) 





m : E ም ይከ F lC : ace | 


| UMS since the ort 481631 105254. greup 23 at & core qu. ds 
téveneod stora of discesa when they 52233 treatzent with. — 
l icoree 153 than «ere tha — Zidovudine SPUR. cs tu 


lysis of this data appear to 52 as fedes ee 


"Curing the first 4-6 ሄ:2:5 of treatecit with zidovedina | the 


የ125 of cavoloping an OF 15 reduced for tha following 12 -- 
waaks of trestzent (in patients with AICS/post FCP of - 
ecvanced ANC). After 18 ሄ።።255 of therapy, the risk of ots 
(and ézath) appears to incercase ación 13 patients en - 


sta tlar to what it would be withcut treetzent, 51በር28  -- 


oe coneurrant placeto control group oe not exist after an 


averaca 18 weeks of therapy. 


Certziniy, 16652ዮ follow-up of all the tients: on the ` 
- uncontrolled extensicn trial, end a rore anl wt analysis of ^ 
| the dota which have already been —— wil 

ta dren 6441516881 conclusions. 





be Mens J 





E «) Tentative cenclustens that appear ‘valid frea the prot (81፡7 PLE 


1-1 የ155 of caveleping en 01 eppozrs sintlar to that which occurs T 
a.t. 18 the absence of 21ሪ5ሃሀ616ቤ3 treatzont. After 6 weeks, the s t 


zigsvedina but it 15 uzclczr whether this increased risk 15 — 





— 
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(16) The cater concerns which sem የር318 ርከን the — — 
of zicovudine in HIV-infected individuals. incluce the foVlesjngt 7 


^, a) Thore 4s uncertainty ebsut hew long the beneficial “effects po 


will last. In tha seríicusly 111 patients studied in the . 

controlled trial, zicovudire therapy conferred significant 
aks of therapy, (the averses length of treatzont at the — 

appears that the incidence of Ol's 18 the zicovudine group : 

treatzant. Only one zidovudine recipicat died during the 

in CO RIDS/post-PCP patients (142) (including tuo "suicidas" - 

and one ር22ቲከ ín a patient who was cn zidovudine for di one 


n vaek) over an averace 33-33 ሄ26ኒ pariod fs considered} 
nan the ccnorally quoted esctan ife expoctone 
5 











ha risk inc ther substantiali 
after 18 weeks of therapy. — EUM — 


) There fs concera regarding the seaintstration of varia 
to 1ር፡5 111, less 1==፡0252=2ዮር=1554 RiVeinfectad patients fn 


Tha cuzulativo toxicity. of zicovudina, particularly at doses - 


OF ፻=2፦20 E Every four hours over lon periods of tice, may 


redispose these patients to sore coaplications of HIV. 


thd other hind, 1625 111 patients with core intact 1ፎ=ህበ8 
syotoca E2y tolerste tha drug bottar even over the long tera 


doses of zidovudine) and rene sustain a "t benefician 
effect. 


c) The optics dose of zidovudine 15 unclear at this tice, 
while 1t has Geen denenstrated that 253 23 every 4 hours - 
exerted a beneficial effect in the place ኤን controlled trial, 
eony patients required coce rocestions and/or tescorary 
Gtsesntinucticons, ard it 15 unknowa whether a 1ር=2ዮየ dose or 8 
ረ፥የ፣ቪ።ረ:=5 schecule of ecsinistration vould be esually 


i it both in terzs of reduccd cortality and incidence of VY 
E for the duration of the pleceto=centrolled study. After -t 
82 


increased to at least that observed in the first month of . . :' 


(or possibly echteve a cczzarsble antiviral effect with lower os ው ክሪ 





tica tha placeto ara cas ዕ615ር5 ntinzed" in Septezber 1536), itl 


" plzcebo-controlled porticn of the trial, and eleven pore have 
dicd sinca (ten AIDS and one ARC at entry). Unite 11 deaths - 





cohort may increas e rspidly over the next 3-6 conths, AL, . * 


vaca the የ155 52 enefit ratio of prolonged therspy 15 un£nown,. - E 


discite then inhibition of viral replication prevents. ne 


efficzcicus with less tozicity. Ca the other hond, a Mgher X 


6252, if tolerates, micat confer greater tenefit, 
particularly to patients with HIY associated neurologic 
discase. Finally, the opticua ose 557 be different at 
different 513525 of disease. 


It 15 also unclear wheather zícovudine wculd be better 
acainistered at a dose which varies with body are rather 
than ata single dose regardless of weight. 





 አ:ላ1ሁ65 - CL on i ett — M6 l 


0; ኾ3 sott tes1 Fo to o eii 165647 TU 
talczte toxicity 15 unclear at the present tise. In the — 
Re  enurolici trial, red 51624 coll (526) tezfefty (in the >. 

ሺ ን ንን ን en Sox ‹-.... of ecutrorcafa), was Ecnaced in several different ne 
 .ን 07527 74. w*oys: 1) with troasfustess alcn2 while cs ntínuiíng the full - 
oe Ls "| T éste of ztcovudine, 2) with tczporary discontinuation of ` — 

| theragy with or without trensfusicas, as needed, or 3) with -:--'.- 
| 6352 reluctica with or without transfusions, as needed. The >: — 

ost alternative ecrsars to 52 inaffective fa that all ....-- 
| 3516353 pan 55524 18 this way required eventual drug -.- c7 7o 
"n discs አ for encaía — the dose reduction, — 











pue cuis a e is” 2159 "unclear hoz neutrops aa ^s ‘be st esnaged in that 1) -.:: 
፡ ] Reutrosenta oftcn cccurred fn cosbínatica with ancala, 2) `. 
secucry of ncutrcznil counts in patients with neutropenia — 
scarred in a fea patients without changa in coseg2 end 18 . -....-. 
ፄ=2 with only a dose reduction, 3) ba caline neutrophil E 
‘ecunts cre often lcu 18 patients with AIDS and edvenced ARC. | 
This fect, aleng with the knowa norzal oily fluctuations ín 
TH t gt ^o mertrepntl counts in people eznerclly, eccótna to eske dt . - . 
20.07 '።. ረደረ1ሻ1ር315 to determing ín tha individual patient whether or E 
ioe “ae ee ` cot a low count 15 related to 21ር2ሃሀሪ1በፀ therapy, or |. 9° -፡ 
|o &dtcraztively, whether a particular Cose gcdification ** 
— —S— cr ዩ=ፓ22የ5ዮሃ dicccatinuction) 15 ai for a. 
- gudcequene የ122 in t*a crenulccyte count. . 





A controlicd study 18 which the alternative approaches to Nw ae 
ፎርር25ነ፡=3 both ROS and koe toxicities are ዩ 222592 ገ a. du ርኛ OS 
renccaticd feshion 15 6:22ረ24. ; d ae 


e) Arzfor concern regarding wiceszrezd u use of zidovudine is the . | 
potential for tncreesed toxicity when scsinfistered with other ..^ 
Crucs, particularly those that ara syelotcsic, nephrotoxic, 
eytciozie, glucures iccted, cr hove a sictlar eschenisa of. 
actica (1.9. interference "with replicatica of DXA). The SENE 
trersccutic የ2510 of 21፡፡፡:04103 ín patients for whca it 53 ።ው 
B ea shcowa to ba of benefit is not high, ard additional B 

atetty caussd by the co-eds cainistrat fon of ancther agant my 
ni ta reduced efficacy. 


f) Th 15:5 of data recirding the safety and efficacy of 
zíézvudin? in pectatric ፻=516222 15 8122 of concern. Enfle - 
11:15=32 Fisco 1 ዬሯ:3ኛፎ=5251ር2516 end tolerzzze studies have 
rua fa ር311ርየዩሽ, there 15 very little faforcatica as yet. 
lafant ያ===52የ tina ር= ycars have not been studied at all, 
"O7 Rod tha teatcity and setscolisa of zicovudine ia young > 
^ 15የ:5222 with imcature heratic and renal fuscticn gay be 
ቆ።።2523013117 different thon in adults or older children. - 
- Wall designed studies addressing thess issues are needed. 


es — BE “ — 
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| ክፎርረ:==ዩረ ations ን cule ES Missed um 


p He = 137 p 


1. Zidsvedina (Re trovir} 100 29 capsules should be apron Tur use T 


h.l. the panacenent of patients with symptomatic HIY infection who have P 
Sp an absoluta a a count of less than 9 ብክ 1በ te 7 


E peripheral bl cod. 





Dacentar 2, 1886 in the original ADA succaarized in the preceding - 
“medical review. Although there fs only one adequate and . - 


“ly. well-controlled trial to support the approval, cet EE 


.. the results are so great that they can only be attribute l 
1 e drug. However, Írportont follow-up data 
on the patients continuing in the open-label extension trial of . 
zidovudine has been requested from the sponsor. Desk copies of - 
. cuch of this data have already been supplied to this medical . - 
officer, reviewed in a preliainary fashion, and tentative 
conclusions discussed under Item 15 fn the preceding section of 
this revies. These follow-up data provide important supportive — 
evidence for tha efficacy of zidovudine in that 1) after nine - 
months of treatzent, cortality in the original zidovudine group 15. 
still less than it was in the placebo group after 4 1/2 months of 
_ treatment, and 2) a rore advanced group of patients (1.e. the - 
original placebo group at the conclusion of the controlled trial) ~ 
appears to have expertenced a reduction ín the risk of death and 


2. thts recczsendation 15 based E ‘on the data s ib itid a o s 


›. . g 


accuisition of 01's after beginning zidovudine therapy. These data - 


will be analysed 18 more detail after Be are 20 subaitted ..... 


to the KA. 
3 


The Burroughs Vellecne p and others —— clinical - 
trials of zidcvudine in HIV-infected individuals are — to 
conduct wall designed studies addressing feportant questions which 


still exist recording tne optimal use of this drug, particularly in - 


1655 111 patients in whoa it has not yet been studied, as discussed Lr 


{a the preceding section of this review. 


y «ል. 
Ellen ር. Cooper, M.D.. M.P. H. 
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'- _Retrovir™ Capsules, 100 4 250 dei 


Category: | “antiviral (reverse transcriptase inhib stor) - — 
Chenical Name: aay eevee Non 5.5. 2 e 5 
| Ehentca! Structure ~ — E — 


— 100 o or r 2501 ng AIT e r capsute + p excipients 
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oe and ን ንዓ dated ——— ፥ 12/19/86) 
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pate Review Conpleted: " 32/29/86 ` መ. 


| ,:21(:፡፡. “Burroughs 115% — E S 


Generte Mane: _2dovudine EE 





Coce Designation: 896509. iil 
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` s E UM bi sl: ils, ui a Oy — dia ሽ ። 
fs et phe ge eV eet stat 


Prenosed Clinical indicaban (abel ing): "Kanacement of certain patients "m i 
sericus menitestations oF infections caused by the human irmunoceficiency . . 
virus (HIVJ." Aorzrentty, UMS frtluces-ARt as well às AIDS patfentz.- 
Proposed Dosage: 209-259 mg q 4 h (1200-1500 mg daily). (Rote: The table fn 
tie dosage ፄ acwinistraticn section (p. 2-029013) may be misleading because the 
dose for a 60-80 kg could be interpreted as two 100 mg capsules and one 250 mg 
capsule (rather than one or tne other]. Also, me table lists the aose for a 
80- 100 ko s as three 100 mg capsules/dose, 1 je 300 -— 
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This application contadas ‘the folloving reports — have — ም T 
submitted and reviewed In connection with 
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"A Tea-uzik Gra} 5252 ደረፀርሟ።የ1፡፡ሪ(59 fus 


of ይሄ 653:591 in Ch arles River ር5 Rats". ^ 


eA ፐ5ዮ25-=2 | 
. BW 0SC5u31 18 Charles River CO Rats". ~ 
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*A Torce-z;ata Oral Toxicity Study of TE 
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Drug: Retrovi? (zi¢owucine; "2ለ21"]' 


| Entegory: “antiviral | oy ስ — 
— Chenical were: 3'-azido- 3'-ceczythynidine p at 
“Clinical Indication: ለ105 .- * grew os a ¿E “5 
| Related 1895: ን... om 
LE . 2 PME EEG c ee C : 
Sement 11 Oral Teratology Study In Rabbits: Pregnant WZ white rabbits, ae 


VWygroup (<7 9p for crus plasma evaluation] were administered ር (0.5% 


TeLylcellulcse), 50, 150 or 500 npk/cay given as 2 — pu by gavage, cos 


6 hrs apart, on gestation days 6-18. y ሚመ — * 





Mortality: None drug-related, but 12 due to essing accidents. (includes 2 


Controls $ 6 HD) and one that aborted. : ፦ ae due i 


Clinical Sions: "Red material” caused by technical Ew also, labored gu 


=252፡1፡3› 


5>2ሃ it: Food Intzke: No significant effect. - 





Qternai Survival /Preenancy Status: Only 6-8 ey ae ae with viable fus 
Kean Fetal Data: 505 Fewer viable fetuses & inplantation sites ín the HD than 


1n 622:22215. early resorptions & post-implantation loss higher ín LD & MD (but 
not ai; groups; nc geac fetuses in Fen group; wts of M ru in al} ሠ were E 
comparadie. MS 


Fetal tal fernations/Varieticns: Increased nc. of fused 55 — in the LD 
SED Visceral fincings, Dent hyoid arches (LD) 8 sternebrae #5 and/or #6 
nossified (MD). xh 

SUMMARY 


peses of AZT as nigh as 500 ቦዩዩ /eay crally for 12 consecut tive days to pregnant 
rsbvits were not toxic to tne dams. Similarly, any fetal effects noted - 


appeared to be incidental rather than á-ug-related. However, because of te 


.. Tinited በዐ. of litters available fer exanination, the applicant plans to 
| pepeat this study. 
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- The initial pharm/tox ‘review of tais application (12/29/86) sted a “number ‘of ቹ 
&nicil studfes either planned or posa d * me Vine: ode: kurrent status of a 
LUN those studies 15 as follows: EN CI M owe 
= t Six-month ‘Oral Toxicity in Rats: int report subni tted DA 
Yes (reviewed 2/13/87). ET oe E 


2. Six-month Oral Toxici ty 5 tudy in Monkeys: An uisuditéd draft report vas E Jg 
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necropsy findings on the animals sacrificed at 6 months. (Principal. Riu moa: 
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animals by next week. — ካው 
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8. Oral Keon 5231 Texfcity Study in Rats: A dose -range finding study has COE Ee 2s 
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changes were noted. .. 2225 2258 5. ሣው E 
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10. Repeat Oral Saccant I1 (Teratology) — 48 Rabbits: Or. Ayers (8-4) 2 
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e, tnn in the previous study (1. jn 350-1000 ng/kg). . 


-ዝ. Oral Segzent III (Peri- 4 Postnatal) Study in Rats: “Wot ye sorted (as M 
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probably "due to Jugular blood withdrawal procedure. tor 


- End of 14-day Recovery: Drug-treated gos were px to controts. 


. ራሉ 


* 









Low Dose Mid Dose ዘ(0ከ Dese 
ዞ ያ Ow FO MuE 







q E. of 2 == Testnunt o 
i ን... Es — "d “Control. 
DEM ME T pn LA መ pm 
SAL ቁሽ Vssrt: — E 

=..... Bf vars hez teat corosts, Kopf. eatis * 
vulc Seems 





Love Dase * 
-.ቨ የ፻. 


. Rid Dose ^ ከ12ኮ Dose 
E E E M SE 





"NC E exsrcred. henotesetes 5. ae 
125 771 @apvieal bezoh 223: eoncestíen  ፡ - 


oclo ecenterfe Lysoh Roda: concestion | x ee 
d E 7 : Usus: tavolus ica, Rozorrhsc? ደን . 2 a 1 
A pertinyate E 
Boon ፳5223ከ2 gastritis erenclematows - fs 
Sae Skin: dercatítis ህ/የ0531 dera... 

dO x a S > 852253 potoplasóia © 
B iP UN Skeletal 895516: 795 ftes '::'- a 


| | Adrenal: cortical vievolation  ።- '- 
2 . O Pituitary: níerecyst, pars enter. 1 - 
` Injection Site: —— ttt 2 
enorrhaca 
Cermati tis >o 


Tus A eem ፻ ef 14-23 Recovery ee — 
uc E ፡፡ e EOS ity) Group | — 





mae “መ፡-። o ትፍ -መ፣ una 8> .. 


Sateen: hezos!dCorosis - = ፪ - 
Toy ak ínvolutic አ od S X zT Msc 
2 pitt try: micrecyst pars anter, © xX 7 X --፪ 
de ne Site: perivaceulitis. co en A A 
: | ከሙ የበ > 6. -' x X 






ፍ MR 
" 


y: The sponsor concluded that "for the — 4 duration 
Svucies, En denenstrated no ocluar toxicity ín beagle dogs.” — 


— 








EXS: Ten lead (1, 11, 111, ava, av. DA የ'2, Yo. Ya 8 ፣10) ፲ሂ55: . i 
Teken 2x pretest, on days 1,2 30f treatment, and on recovery day - : 
$ 12, en 2 — sé SP» were "nde for drug-inducsd Aet ee 


d 


t -teraman Quilmes — 9^ 5 44 «99d a «« ee. A 


BI 
- Prot. Rot. Os TOR 


; 68 Exy 13 for ከ535215:7 4 518165 665122. '.:: 


Edy; n ኘ bo QiUs for 4 weeks weeks; controls ን ከ — n ne 










Foreslotien Testods | Eu fn 0.5 551159. E : 
Snoctos, cox 8 0 ይግየር315፣ ዞ ፡ F eo nii tn Vera? (at — 


were scerificzd & 4/52=/ር252 held for Meran 


፳-፳25ኒ #2 Crugefree eceavery)3 another — ነ — vera sacrificed x 


መጋ ሞዓ ሮ።316ጓ564 | ር e. Po boys ርን uiae 
ር!ነ9153፤ 61:33 5224 ሸው i E ur uen e 





body vts የሬ24 fútsa EA ES, RUM — A N UE. * 
. ¢linfeal ebzafstry; “hesatoogy 2 4, T. 13. a. m xs BE Ms aro 
z Cphthalafe exsa 7 18, 414 AEN ou 
, sehecules suert fien ora ws +1, 45 — 
ACE 6563 20h00 - 111 rats desafios at — 55. RM 
s d 2006.5, Control ፅ ኦጋ, soc. at end of Cesing; ..— 


M rats dying Curing osing n ct 
Dore Levels, Route & Duration: 6 (Control), 38 (LD), 75 2) 4 155 (5) f 


ed 


Results - ጾኤ፡፡ — AE 


ae ” ot መመ 2 ERIS tt IA ps IR ቂጥ Pu — — x J: “መት Eee ee Some > 





እ in KD ያ died en deco i 6 55 essa for € sth — 

stopati, report noted concestícn of kfeney, liver, Tena, cervical Iyrph 
oes n thyzus end mild perivese. hemorrhage at the infection sito. 1/6 LD 
F ናክ the ር11በ1ር21 path. gp died cn cay 7 (sponsor states that death was 












6:2 to ace (52531 acain, of air curing éesing). - a — ሚም... 
" DEA ር HER MN NE ር ጋ a 
Body Wt 8 Foed Intrko: No drug-related changes. ^ -* x: Wu NI n 


Esratelos 





(Faan Yalues) — CE WE M ፈር” "ux 
End ef S-Vook Treatment $c e |. low Dese Kid Dose - High Dose - 
ea ee — 20 7 ክ የ M የ- M F 


Decreased S e ‹ረ፡ሻ ERE CRI o 
; siigot =f X x -. 

3 S09. 65 295ዮር2 MIs; id X X Wo 6 

abs. $29. revtrepnits; &od.-Sev. ፲፪ x. X 2 

platotcts; rod.estg. X x x X X 

3 ost 25; slight X X 

$ rorteytos; slight X ፪ . ፪ 7 

5 665102 pais; slight X > : X 

abs, 13፡25 weytes; s19. X. eir RS 

&bs. ፳6ከ557522ን Kod. =519. o X X X 

abs. eosfnophils; slight-rod. or ee x — 428. 

Increase a tu MM DONT 

URS $iTght X —A X 

KOH; slight ፤ ፪ - X 

ኦኃር; slight-nod. > X X X  -፪ X 

ፄ lycphecytess $14ght-aod. x X X 

£ monocytes; slight X X X 

$ eosinophils; slight - X X xo 

ads. lymphocytes; sig. x X xX x XxX 

abs, monocytes; mod.-síg. x X X 

abs. eosinophils; nod. -s1g. X X x X 









7 652, ፻2 3553, 52ሀ5።521134 5989. '": =. 


| ይ14ጸ1፡41 Cheststry | 


“hres Srignt | 


Y Ronseccanted ፳2ቂፓ>7፡1155 s1fght 


| abs. ዩዕዩየር።2ሳ112ን cod. sey. E yc. 





፡ ከረር 3፡54 — 






Eo; slicnt — 
Es; siícat n 
ESC; siicht - "4 
5 s23. neutrophils: 







slicht-sev. 
eds. $09. ዩ225ዮ228113፤ sev. 
555, i 25033 622, -50Y. 


f 555. 522225 Ed, -sev. | — 
 1325ዮ22524 a E NN. E ue 








"d RO 25. sev. aa e cx 
£ 6521201153 524. ev. 7 5. * 


abs. 17252272053 524,=5የሃ. - 


“obs. 53552ከ1155 sev. 
pia: toalete; est. 2227, 

5 REY; slichtancd, ; 
cosine chilss slícat-aod., 
obs. Eege neutresiils - 594. 
GDS. Ronseg, neutrophils 





CRA 


Increscad ` EON. 
e TEST iltrobn; sights. X: xe XR ገሙ R 
Gluzose; stad. ua uo NAI MIA -ቺ 
—— slignteasd, >. X . X 
Vd; slight AE es a e I 
Crestintñe; 811985 - - | Oe gy QN 
፻የ52ዮ25 “54 ያ a ከፍ ብ ge 
“Potassica; slight - CI WI v ek Ves 
5 1523, slight-ed. . à BU p D < xo 


ad of ló-foy Recsvery ki 


Jncreacod mi - 5. Me 

"Wircolh; slight pe D 
^ Glucosa; Blight-sev. | ፣ ከ ess | 
BUH; ned. . : ah, Muse e a, ው 
Creatinine; fod. b LUE RM CEN Uu" ርይ 


| pene 3ረ3ና»ና 705 





M Mmm» 


—Eocressad ር ር ር. አጋ ረረ ac 8 
E Ics; slight-ned. ^ B b 5 "m WV l 2: X — je X S 


Jes iot 
$ £23. Routere 


. § canes 
vwe 


225; cast 


— ይ55. 52 J. R? 572015 sev, — 
tes; $19. IET 7 — 


* 253. 13=2ከ22 
eds. pr &£21..519. = 
655. 6251222ስ112: sitght-aod. 


pude 624,519› .......... 3 


UNS; od . . 

5 eosinophils; Did 

Ineressed uU rt * 
ei 5 Tght - SET 

$ DR een —B 

abs. Iyuphocytos; sig. 

abs. eosincpnils; sig. 


ads. $29. repens — lise - 
Trestzent Day Y Bo 


652>2224 | Sn 
E $ 1gnt 
5 522. neutrophils; seien. 
ads. $99. ዩፎ: utrophilss sig. 
eds. lymphocytes; ab p) 
$ eEonceytes; slight -- - 





Miss aMght-cod. = 


End of —— newy 70550 


| ፻52=ላ:፡ VER AEREO ጪው ga tn pem — a 
CERE PES) ag S — 


ri Wo Pi ር 


platelets: slight-nod. 2.7.0807 


3 lymphocytes; slignt - 
Inercased 

S 12:22075255 slfght 

5 ፎ2በ2፡7፥25፣ slight 

ፄ eosincphíls; sig. 

855. lynphecytes, acd. esig. 
abs. monocytes; slignt-sig. - 
ples — 5115ከ5-554. ` 
NEC; slight 

$ $29. neutrophils; slight 
ads. seg. neutrophils; rod. 


— 


A 


ads. ec$incphils; Eod.-$19.  . - - 


-- Clinical Ch sents try o 


End of &-week Treatment e 


Increased | 


Ui; 5 ight g qu 
F glucoses shoot, 


mod. 
hemolysis 

Decreased l 
—— — di 


D» »ና - 54144 jef- du. 


S»*«»»»*. 


MIDE 2€ DE OC »« 


ia’? 
y En 
Lia 


MO. € - ከና - 544344 fis ' 


} 


HR 2: 
IM NES 


AA EID 
AT Cos AT 


»ና ነና MD 


"€ 


ERN 
€ i> 


»ና »«» 


3 
e 


e 
|» 
ን 


E ar ኣው... 
MIDE DE ኮና DE ኮ4 ኮና ነ4 
ir .“ቴ ot E . 
246 cE . , * thee 


cru 
X 
x 
X 
X 


. »ና 3 ቃና ቅና 


CEEE 


ቅና ኑ< 





"EP — 
| * እያን 
9»ና MMMM | 

a 
E v 


ቅና ›ሩ 
E "9€ 9e ንና 


Y 
t 
morore . - .- 






















— Ann? 


"'ሥ. 
. — 
3 






~% e 
ma 





mA 


| Fess uni 


vu ERE] 
nwt w: 


eic 52235 


: " .. kocoly ysis E PE "n ON 


pine bd 
ur መወ 


—7 
f~ veriti - 


^ 


Cron 1:5 


Ex 258 በይ 
PIN slice | 

hey 13 - 
zn mra - 


220 ሌ። “PsN iris | 


SU 


51125 


sign e oo 


- 


55 eut xt — 









£24 cf tet Tror tint — 


e ፈ35. 
ዯሞ.» — ኣ ጮሙ / 
dro. a .ወ ds 0 
— 


End " -tay ደኃ።ርሃ6የሃ 


42... ነን 


— LJ —2 
fella 
Live 


— 


TT 5:31 ኩሪ 


— E uc 


Ri 15:23 
_ Testes 


4 © inc. 
4 e (A. 
k » ccc. 
Ya fic. 
me ር2ር. 
a ። inc. 


31. 
"1. 
di 
- ና 3 ቅና » ሕረ 4 DEDEDE 


. nn 


iry 


- 94»€9«€94 ቅና De HE 


4n abs. ut onl ; rel. 
in 555. wt eni rol. 
4n 555. wt onty; rel. 
53 552. Vt only: rel. wt 
4n የ01, wt only; abs. 


fn rel, wt — abs. 


TER] 
. 4...» 


Ene! shatosleny? me DH Rud an በፍ 57 ር: t ‘ Ul 2 F hada a 
isc Serier. Boer set. fed E VI - — iiie he P ue — 5” Ug 


wt sont as controls 





*«9»4»24 9€ --. 


1 





wt 55=2 as controls $ j 
wt 4nc'd O EXTR 
— "oq 22522 1፡7 
wt inc'd 
wt dec'd 





















.. proi. fot Ø: የ፲:2/24/27 7 


T E escotes, 52 26 0 fatalis: Carles River c rats, R & Fi S/sei/cose len 





ፉራ a n Esul Results | l a? : * : . s P ክነ) — E E : 5 * 








vU Tote» 


"1 s — 


-a 


Taai ጫኝ 





Det. 
ann 
n. Lu 





Pe Forzjlatica Tested: LA vantcl fot specified 


| የ325 Lavals, Ruta 8 —— E 8. us, 250 ፥ 500 9 oar, iy y 
l ፻፡2፣ fer 14652226. cays i ነ 





T" Paren tors Evaluated: elinteat — (teni. — vis tee, Viver 4.. 
ሀሽ — wes, gross 4 histo ath. „fend of en — "M 


— 





— 


e Kortality: one rep sorted. — 


eltnteat Stgns 5: ሺር 518516 * "sean en  eccasíon fn Ur rats i jl 
Frequency an oc. e Ls ፳"= ups.” ዴነ — 2 QNS xn COEM SA 


- - Body ver *ሦ3 effect fa ይዬ Msn n at 2 or 5 bo nion Tess መገ j 
than ccntrols.* .- — 


| - Organ Wt & Gross Pathology: -% effects hotad.” A 








e Licht Rierceezpy: “Possible treatzent-related chances {n Hver T 
kidney, Chcnces fnzluded multifecal hepatocellular. Geconeration and/or. 
necrosis fn 1/5 KO M, Individual liver cell necrosis & Kupffer cell i 
proliferatica fn Vs KF and ——— — of TATIER 








nephritis fn KD ዚ* ፡ T oos NEA l SE ሽ 
የ2ጭ25ባ55 2 t tha sponsor, us study "was not coscuc tid. 55 ud 
peas .” In eddition, . : — 
— acid the sponsor 3 dau . "፦.፡ ን per Pals re 






n ሐዜ-ወኡክ coe oe 


— —— ÅA Lor RE 
. is o Le enge 


* 





Mi cs TE 
| ፻8::፻1:1 Tested: DU ASSY LE * 
; iss 8 f». e atentas panes River © nu. Yieenlense 9: 





Parra barals 5 Pre: የ saray: 
K Taz vivi 53 65225 | == 6 


Mo Dare > -፦ 
2 ^ 1 P Dat - vl ፡ መፍ ረ... E QE DE EMT 
እ ኣኳ ETT - equ PI. nc E T. Suv o fu 
t errr Riera - 


(ogyuüitn or lay LL one ' r tes TT ara 


Mei Stars: Cecastonat 79116 statatng of ‘ancgenttal area of ED ts. 


ን Ele ዩ=3 trea 2፳በ5 had. no effect Ga food Intake. ~ — 












Le 


ርያን apart. 


መሚ eS — ሬጨ.>=::። 
A "m 

















a» s 24. - 


‘one "e 1057 16 vere 
p.d cuu Se WE 


መ. TTA 
Find Coll. 0 . : — "v ፡፡.፡ 


ደ:-2 1 ፻-5-* እ Paty Ve: wt 528. ኒ25 less ta érup-trest ned M than fa cen trol lm ; 
(ss bosetreicucers mo Such effect escurrad fn Fs 53 wt Yes s ta antrals found 


ps. aiesreeote Esta: ie treitzent-relatod. በፀ (t la 


Shure ”-ው -፦ 


O EAS: ea 6275. 8 à £3). — M" — iewi: e is 


poit Chin. Cnm: Foy levels vere de creased In 12 — Ro levels vere 





Sere $123 6.5212 13 beth H 6 FORD eninals. Kean alkaline phos. levels were L5. 
soe tuan controls fa all éruge “treated $55: 5፡21 è 5671 ien vere reduces — am 





Cemal ut: Korn Meer wts tss. | ፡ [T were > Mister ta ro ፡ D F than Dx E ፡ 
Concrat t å 19 rats 5 — RIT 





Potent: c7: Ea ር:=2 related gress cr histopethotegical changes vere noted UN ኣ.= 
T, uc, Er Ey of the other tisso ies 82521899. - eve cam 

Cron ኮ1-፥>ን ሮ=፦=*ክ: Inzrezsed with dose; ^o evicense of aceowlatton. Wen 
]2ve] 18 (2 rats was epproz. 163-130 (cess.red on days 2 ፥ ው ር 














Pas ቶ።ዮት 7 =>ፆ ፳ሖ uU Lus AA E ES . 
Ent cf Geiss ሺ”: 2=ር5 : Kyérenaphrasts fn 2 ዘ (1/12 12, 1/2 5 "2 — 
Drug=tres 559 525 were sinflar to controls. = AN 
— "Eibessatns Jery ን ; ; 7 ...” LE z =" ^ NEM E uta pios 2 2 — E " E : ; | አ ብሽ 
so. End of — Treatments - - .: .... Control Kigh Dose ee 
ግው ..-.. N83 F/8 .W8 F7 - 
KSdney: titular Pecon., cortex; . 251 aa — 
።. ይ fat cerstittal eae P CEDERE MM S 
Gerus: dilated hora M D T TR M 0 3 
Eye: retinal atrophy Au FEN E, 
feng: faterstitial pnevwonfa . 1 1. 
ማው ss የኃየ212ጸ bedy graaulona 1 1 4 
C 1625 “Isr: "tous 1 1 1 | 1 
፤ጋ፡2ር5167 Site: per{vascular hemorr, 1 : e E 
a-m r$ ወሓዎና”ዓ።ሮገ11ሂ1ን 1 1 ' 







cecum en A | 
ug s : 


"E m 120 or 320 ant/day ín 2 equal rra e hrs spart. 
giv i eae 


nortility: 2-3 rats/group (፡ ín HD 9p) - - dosing accident or unceterined ( cause. 
522165 67 Sone m" የ555 


- ከ83 growth Curves $i ailar to cont rols. Drug nac no effect on focd inzake. 


Kat dezriesed 3 85፻ increesec in k3 M & F. Values returned to normal wd da 


ዐ።ክ5ከ31221287: uo toxicity was no ted. 


, Semen Evaluation (Postzortem): Ho drug effect on parameters monitored (spera. E 
52511127, የሪ!9!2725፤ spera censity, Íncicence of abnormal spera). 





2203 Charles — or የ225, 7 12/565/655፡ group, were E m by E 
Control group : 


Loo d 
* 
| ሕሪ 
y 
a 
wa. 
48 


disce water. 


eo M E ow ii ee Ce DE. ፦.ጻ s n MAL 


Clinical Signs: Salivation posi=dose in 1 H E ይ. wks 1-26; amo stains cn 


Body wt: Food. in coke: ከ9 ዘ rats “gained nore vt than Ginter: an ether ges 


225 221 67: inicial trenis stry: Ket & isb decreased slightly ia HD F only; ae 


post-dosa recovery period. Drug had no erfect on WBC. blood quce s Mas. vent ime 
increased in HD ኮ 8 fF; SGOT was PIEVE, in F at all DAE, oon porri 


we ሠ.” 





~ 2 Le ue aat Won 


Drug Plas sna Cone'ns: One malf ur afe er the 2nd daily dese, mean levels of ።2ፐ --- 


Were w.c, 14.0 @ 53.2 ON Cay ረ 6 5.7, 25.ሩ CL 142 — 68 Gay 177 Tor የ555 - A 


given: £0, 150 & 50) mpk, respectively. 





Gresn ut: 5 ዩ፡7 57 poztedcse (but also dd tudy Quy vi), there Mas {nerezses 
Tver ws TM & rel) in Kb f. | verd Am 


ross & rita. 55016 y: la neftuer thé rats የ969 ህ639 nor snese àt 56841 ም 
55፣2356 ware siere any remarkable dr.,-rela:ed findings. |... Ar x 


Br —— — 





Two=wsex Cral Dose Rengenfincing in Cogs: (Sponsor's oar mubal tec to 


Doses of 125, 255 8 522 mpk (capsules) were given daily ín divided doses, 
6 hrs apart, to one ዘ ፅ one F. 

The H2 F was moribund on day 14. Both HD dogs haa emesis as blood. Al 
treated aninals had "fecal alterations." 


Mocerata-marked leukopenia & thrombocytopenia occurred in all dogs: also, 


. erythroid values decreased in all treated dogs. 


Histopathology revealed GI hemorrhages at the MD & HD, hypoactivity of 
lymph nodes at all dose levels, and mild-marked bone marrow 
hypocelluiarity at ail dose levels. 





$c Gral ose Re 
Hao ve at, : 


ስር። ማስ sug of bu T An —— ha > 


— Four — of — don vera 4 for 2 52653 o 125, * 


bod OF sud ሮ55/927 orally — tn divided አ fy እ control group ። B 
ropoived rethylcolluloco 0.52 NEN o ae EE ር 


Exil There was ro — ty 584 th? nos acverse effect noted was 3 Wo 
ኛ።>1ነዜ1፡4ን 1በ the HQ 520 525. Vatght loss occurred oniy ín the M 9 125 5 250 ' 
525. ESC, ከ2 & Ket vore "reduced slightly fn all érug-trested anfesls (not 


Costersiated). EPT values were elevated fn both HD animals, and in the HOM. ፡- 


Review of the single-pac2 summary of gres parolees neni ferens n b MC 


ቆይ ዳየ ፀባዬ dru ig-related quelo: >= - oft goog አ — 


1353 levels 65 30 afn, pe — dote en : ፡፡ M 
eaa A ሪና] Bu ROSU O 125, 220 ፄ 500 vues pss 


16፡12. cone" n 


2v21 . 





AA E 
ail ኣመ -፦ p 
A “=ድ- wee faba tee 





was relat ively constant, Apu d. 55. 30 ea ar fach — 


— il 2 225 of the —— dose wes recov- * 4 cM AM 
d r è on eit 
Ey 1 cr 12, Eres ey nore — as the sucer rontde (51) tàn the ደ 


(-22). 


: 2 rg Us " — .. ሜ።.” -ud 
- "oro Ex fq d CAE zx ew PEN 23 e መሠ “‹“:፡ተ ምጭ... ነ 
ር - *^ gx — መ“ ፡።”- :» M ጫ-” ti — ወ 

Lo , * =. 25 





| ገ2-1ሎ:8. Cra) Toxtetty Study fn Konteys X NM 
s pasarta] Tested: AM (su 0509081) | ር መረረ a | | | 
=. Spgetes 8 Wo. Anfesls:  Cynonolgus monkeys; A/sex/ dose URGES: 














Cosac? Levels 8 Frosuency: 0 (methyTcellulose vehicle), 34, 100 ፥ 300. 
—— Ciy for 13 WES, given m d t doses, 6 A anri 
portal ty: 85፡4 i — iE 7 ር Su DE 
| CMnteri Stens: “Spore dic vom{ting in an eos, whieh etd nct appear ps 
6222913525) except for 1 HD M whích vomited during or shortly after -> 
812255 kalf of tue dose ር rations." Also “loose feces in 2 HD ታ - 


anizals*. .: "pep | | AME 
ጅ52ሃ Wes No loss. — "mc Eos መ 5 8 Da M E ELE ን ae T x ረ 


- ~ . መጨ. “ት. ወዛ. “ጄሚ — — 


Food Insske: "No cons fs tant. change" (no deta submitted). ` A 





to shehalnsscopy: "Test article... did not cause eye anora ities" | ሩሙ 


[opntazizologi st's report). 


ይ2።252162ህ There was 6 dose-related ርመ — fn PBC count ele 
taroucncut the study, while kob A Het dropped between study days 1 21. ' i 
and remained at tnat level, Hean corpuscular volume rose steadily from - 
ézy 21. becreased IBC count occurred, not only ín ዘጋ M as reported by the 
sponsor, but alse in ዘጋ ፻ ይ HDF. Escradie increases in platelets 
occurred ín 5625 815215 in all drug-treated gps. - l 


.. CVn, Siocnentstry: Gross — Organ lts: ክን sreatmentcrbleted, 
,, Changes. x TONS NT 


Plasma Levels: At 0.5 hr after the AH dose on day 2, mean su levels 
+ vara €, 5 ይ 16 meg/m) for AZT and 12, 15 & 24 meg/ml for GAZT at 34, 100 2 
3CO npk /day, respectively. On Cay 87, mean values were 5, 8 é 15 5 acg/ni 
fer AZT and 15, 19 i 25 "sm for GAZT. 


— — — 
* briiit D — 
A : — — 
* ሯ E . ; 











— 01 ስ [3. bateas: 
"pen ata Lay 14 &fesen 0. — — A £09 ሀ 125, 


A s 





: — à | 559 Cos id in é ሰጩ € m e : m apart, days 6-15 of pestatton. 
a d nAg VUA 
| AN ር118(፡:] Sins: Soft feces fn 1 w 4 1 CA saltvatton fn u w nt 


'፻:5:22231 — "i 
A 


Fotil ue wes Cecparcble in an ops 


እ የደ RA — — —. ran 


[tor22l Body Y - wt gata con 275516 fn an “gps 


signi ficant changes observed" 1 in ay y 8:1 
5122223 መ ==1659 not specifizd). fay . QUA 





3531 Ezterml Findinws: "xo renarkable observations" fn any a — (qe 


Tivrcasioens OF variations fn gny of the approx. EG fetuses/sp). es p E 





ES 
| E dover de ret! Viability: 2 early. resorptions 1 A each e (4 tn — no 
223 3 [22259 NT 1422 resorptions. uae v 





Cosa Ronca-fínétng Study 4n Pregnant Rebbits ` 
Eacetrs ቾ የ5, ደረየ>5152- E white rabbits;  S/eese $ group | 


avals 8 Frecuency: 0 (0.5% rothylcellulose vehicle): BV A 509 V | — 
L9 8 550 xus ኣሃ in 2 divided Cotes, 6 hrs Apart, fon 6-18 of - NA 





© 
ery J 
1? 
r3 
^ 
ሇ“ 
l- 








E »ttiftv: 2 ሻክ 1 m & 2 X2 — died tron dosing NE ፡ 
i The coorted (scerificca) en doy 22. 


ር14፡(<31 Siras: 6225153 for breath noted fn 4 controls è 1 KD anima) 


katerns] tedy ut: tparing day 29 ys. day O data, "nean" wt satn in each 
S? 835 622"ር= 600 ሠ . (See Table 1, attached.) : l 


Hateraa} Keercosy: : “do signi fícant changes sered’, iig animal 
that aborted. 


+ Pda 


Fetal Cody Ut: ut: 056 ጩ — to o controls; no MD — "d 


Feta? Extornal Finding s: "No remarkable observations" fn any of the 
40 fetuses 55 kg s A “ውው os ማሉ 


aprox. 


Ersryonfc/Fetal Viability: No dead fetuses, | early resorption fn each gp . 
T2 fn control); Y Tate resorption in control gp e. 


Bence 














ET: 31 Y tenete dem fn nitar - 
Eg Soactes ፡ Mo. A tesis: e rats; ; መ/ቅ 
Router 661! “(savaged ... : 


-ይ588፡3 ‘Levels & a 0 (8865 v water POE ‘AIT 9 125, 250 4 500 . 
525 8268468656) 6 hrs ru — 6-15 of gestation. cue. 


| Results ፡ E 
pru es. 





_ Woternal Body wt ፄ Food Intake: ‘Comparable. ‘tn am ss 


sternal Hacroos y: “Thoracic and ፳5፡21831 Organs. , «examined for grossly ~ 
€vicant üorpio [og ica] changes"... "maternal tissues that have gross lesio s 
wiii be fixed...for hístop pathological — only if deened necessary," 
Moser, no data were prosenti, 











Eaternal/Fetal Effects, Day 20: No abortion. $095 nio no dead fetuses, ; 
Only 1 late resorption (LOT; Fetal — compar:.ble fn all gps; only pss 
abnormality upon visceral exza of fetuses (HD); skeletal exan — — 
unossified sternadra (HD) i rudizentary ribs (m). - .. ር. 
ፈ Levels: Using HPLC, cocn (n » 3) plasma levels ín dans on the 10th day : 

7? 4i, 62 à 150 mcg/n] for the LD, MD & HD, respectively, Fetal — rade eka 
dents — ie Brogan tes t vere 3. hes 33 4 61 mem. i 







— 1] Oral — Study tn Rabbits: — ፪2 vaita 2 rabbits, ex 





pura CE a E poo rs Eus 0 (0.55 .. Pp nen 
C2tiylcellulose £0 or mpK / cay gi ven as 2 equa erttons. b av v 
6 krs apart, on gestation days 6-16. - . ^ : A 


Hortality: None drug-related, but 12 due to dosin accidents include 
Couirots à 6 KD) and ene that aborted. P d 2.. mts (tn ‹። LH J 
Clinica] Sions: "Rad patarta] caused by technical errors; ; aiso, labored | 
breacniing. ET ] 


— 


Body bt: Food Intake: No illa effect. pie us የ M s 
Paternal Survival /Pregnancy Status: Only 6-8 dans/group with viable fetuses. 77 


Kean fetal Data: 50% Fewer viable fetuses ይ implantation sites ‘tn the HO than 
Tn controls; early resorptions & post-implantation 1055 higher fn LO & MD (but 
not hD) groups; no ane — sa y y group vts of — in an . were | 
Feta) A E E  increesed no. ef fused. $ticnibrae da: the Ty 
ር ነ Pa Ret pote arches (1D) 8 sternebrae #5 Mor ሀ. 
vrossified (HD). 


e & 


Plasca 129015 on the last day of treatrent (50, 150, 500 epk/day orally 


a? wey 2 Ais ‹.#፻-,.” ሓሒ=ሓ SS ጫ**ጫሞ” መሜ fam 





P Pjeseantetoy Évatestten — POE 
2:27. Rot. gs TTEP/CS/ON .- E. — — 





| ኦ555፻531 የር55:45 Du éis solved fa 880 SOT ES 


Cem Fra fee ር ይ ብ ሙም 
~ 
- 


Test ያነ52-2፡ | Rouse Iyaphena asy c CU dM P m — WD oe. 





NAI «fon eystan Brug tested fn the absence i prosence ef s9 Mer DG LN COM as 
—— ensyuz preparation fron Arochlor=fnéuced የ555 - bas, ot. 


Euren qne oo 99/21 "rcc ee 
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Cantrst ሮን-22:5825 
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- Positive: Without motzbolic actfveston > Kycanthone Etha seti locate cu poH 
Gis solved in saliner with netabolic ሽርክ ን) - Ld in CN d uu 





R22:1*5 
ዴር ጩን 


e la the Potenza ef E isse ፄ።ዩ፣ነ። sièi, LW wes — — at 
4,023 ይ 5,00) ሀ2/=1 after 4 hrs — and weakly Eutacente at 60 
uz 3/21 & fuer £4 hrs Bere . ፲ S 4 


> In ths presenee of cotztotic costyctton, BW vos Weakly nutagante at e. 
— xe ug/zi efter 4 hrs exposure. 


ጆንን የ Mfered{al mutgenttty§ Studies T TO .. a 


tns tester 507365 TA $3, 109, 1535, 1537 & 1533, with é without - 
, ይ25።22115 cetivation by Arocler-incuced rat liver micresemes, By at levels 

c? C.C1-1.0 coc/plete did not fneeesse the no. of revertsnts fa tho Las 

ás — Toxicity to the tester Basini was noted at leveis ef 10 n:35/plate 

Us SRP, 


“Us ing the pri-inczbatíon (20 nfn.) modification of the Anes test 
- Gamage thst might not be detected by the plate incorporation — Me 
> results were as described above. ኳር 














ኤጄ ው” mew. 


5. 
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" reduced tha no. ef colis fa coltzro afior a 3-day exposure, - A stat. sig. 
4neressa fa tha no. of aberrant "foci" wes noted at a conc'n of 0,5 — 





C21 ኾየ:82የ5የ2322:3 Assay 007 Mu Bt fu 
Thts LA13/c-313 necptastic trensformatica በሪያ wes performed according ^ 
to sesncard cserating procedure. Conc'ns of AZT as icy 55 0.1 525/81 -: 


ፎር2/=1, Tats boñortor 12 ehcroctorfstic of tuzor ess end succests that 
AM 527 53 8 ወና —— npcars €) be et least as active -- 
5193 teatro fal, cethylcholanthrene, c. 000 oves 
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Cytoeonetfe Stucy ta Rats [cul ture & dosing dona at DV; 581755 
periorced # WU oit uum en A A 


Groups of rats (4/sex/sp) were given single doses of 37.5, 75, 150 or 300 
525 AZT JV. Coichicins was given IP 2 hrs prior to szcrifíca which vas - 
6, 24 or 43 hrs after the AZT. Necativo (saline) & positive (eyclcpicse 
pheafca) ecatrols were Included, Inmedfately after sacrifice, 56:3 --: 
porros calls were collected trea both femurs end processed according 2. 
ersncord tochnicues for chrozoscza enclysts. Other groups of anteals — 
rozatvod 0, 37.5, 75, 153 cr 223 525 IV end were sacrificed $ nia. or 4 
hrs lator for plasma drug ዩ5ኮ6'በ Caterminations. 65 000 ::2% 


There vos no {nereece fn structural eirenesez? therratica frequency at. 
eny dose of AZT, relative to controls. Sinilerly, tere was no increase 
in the parcentace of 52115 with other than 45 6)፻የ02255225. 


Placza 15615 5 ain, after the IV Coso were 103, 330, 6:3 8 1650 
microzolarazT end ነዐ, 17, 20 ል 30. uterenolerezt. Four hrs lator, the 


erug hed virtually diseypazred frea the plasza. . ND 


In Vitro Cytoranotte Study 18 Cu! tured Human Lynche tes ERU — ን 
[ሀ=5፡:=:2257. . ko n T 9 552 E PT 





gecin centsining reconstituted pnytehenacglutin. Cells were then | 
to the test article at conc'ns of 2:0-1CC0 522/21 (0.3-1000 26] 1n cose | 
rerncoefinátag study 5222 blood frea cna doncr), negative venfele (CHEO > 
solvent), or pos. control (259 ሯ።2/ጹ1 ethyicothanesul fate (EMS)] for 48 ።- 
Aie b ect ing 6511 — pe. colcentd, calls were fixed, stained - 
en s2 1. ዬ=525፡259 analyzed for the presence of str -.. 
Cytogenatic abnoraalities. es de E — pile 


51622 ፻፣615265 fresa 3 healthy human cenors wera 1622525640 for 24 hrs in a 


Results: Tha ስር=52ዖ of aberratíons produced by Bu at level of 250-1090 
523721 was equal to approx. 1/2 that produced by the EMS. ln addition, 
sez2 structural damage was noted at levels of 3-100 peg/al. - 


At cene'ns of 30 ncg/n] & above, BY reduced the mitotic isi 1625 —— 
of cells undergoing mitosis) to tne same degree as EMS, " ቶና i 
was noted with conc'ns as low as 1 mg/ml. NS n — ን 


Th» sponsor states that "increased rumerical abncrzalitios : 
6552፻729,..” but data were so equivócaT tnat tne percentage of nondiploid 
calls 18 nocative control cult Was similar to that noted for EMS 
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geet ien 9 contains inforzation on plascs levels of AZT from Adu on 





Section 8 contains copies of the 61105. presences dy Dre King at the entry - et 
, Coraittee Reeting, as remet i l 





Protocol 02, — as Bates relate to ar bubo aad concurrent t use of -> — 


Section 10 contains data in PS ot stitezante tn the NDA which rater te 2 


the relative merits. of dose reduction And ase interruption for Resatologie QUIE 
toxicity. y — zm p 


"ui - 2 
i. EN —— T —““ 
— e. 4 ste A AS UX* 


ox ፡ — — — — 


p Section n contains P formal safety update to the NDA, ^ m uS 
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Sections ] and 2: Open Late? extention Trial of AT retocar 08 Following j 
T id Piacebo-Control led Trial (Protocol 02) A . - 
— à following the recom xzendation of the bata Safety — Board 
on September 18, 1226 to discontinue the placebo ara uf the AZT trial, the o pino 
principal investicators were contacted with instructions to call ín their - — 
patients, inform thea of whether they had been on AZT or placebo, and offer . -- 
thea the option of enrolling ín zn uncontrolled trial of open label AZT at a 

225 of 200 BS every 4 hours, slightly lower than tha dose studied in tha 
placebo controlled trial (the sponsor was concerned ¿tout the hematologie - -- 
toxicity of 250 rg q 4 ከ and felt that production of 389 3g pix. would. w puse 





provid: greater Flexibility in dosing). : 
Thus, essentially tro new open 16561 uncontrolied trials of An were 
initiated, both in weil characterized groups of patients with many months of - 
basaline dot . The first "trial” consists of continued dosing of the original ` 
group of AZT recipients from the placebo-controlled trial, and is inportant in ን ር 
that it provides data on a reasonably large group of carefully studied 2 m" 
patients treated with AZT for lengar than four months. Although there 15 no — 
longer a concurrent placebo control group, 8 substantial number of these. . 
patients becan treitzont within a few months of their first diagnosis of PCP, 
Tnerefore the rvival can be compared to historical controls “altho 

inti th this due in part to changes. over 
tice in the medical diagnesis and treatment of many AlDS-associated 
complications including the treatzent of PCP itself, 





The second "trial" within this cpen label extension protocol consists of the 
group of patients who were ranccaized to receive placebo in the controlled 
trial and then begun on AZT. Therefore, they constitute a group of ÁIDS/late 
ARC patients who were presumably at a more advanced stage of WIV-disezse at 
the beginning of AZT treataert than the original AZT recipients fa the | 
controlled trial. Again, there 15 no concurrent control group to which the 
data con be compared, but t po ents beginning can be compared 
to their own baseline data, which 15 extensive, and also to the first months 
treatment of the origina) AZT recipients, realizing that the original placebo 
patients were at a gore advanced stage of disease than the original AZT 
patients entering Protocol 02. (However, ft must be remembered that the - 
genders of the original placebo group enteríng Protocol 08 were a select group 
e *curvivors* from the original group of placebo recipients enrolled {a 


. Protocol 02, and therefore may not be that much “sícker” than the original AZT 





no 
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2) tne hundred tient s-savin — originally MONS to ) AZT P p — — 
contro rial elected to continue taking AZT under the open label extension. d 





^ NDA 19-655 A o EO | 


group. ) Data ro Those patienti provide —— new Information. en ow MM 
well a group of "sicker" patients tolerates AZT and whether there 15 a pattern — 
of reduction ín i reet that ts — uw that seen da 456 ቁላ ey AN 
- group. NS B - Ae cr d cu ie X I 





EE 





+ protocol. These patients were officially entered into the new protocol (03 

over a tuo week por tod beginning on Septezter 20 (referred to as the - - E 
- "transition" period). Because of the sponsor's concern about the toxicity of : 

. AZT, those patients who were still on full doses (250 mg q 4 ከ) were all - 

`- reduced to a dose of 100 eg q 4h. Abcut 3 weeks later the dose was increased 
to 200 mg q 4h in those patfents who had previcusly tolerated full doses of 

250 ng q 4h, (200 mg q 4 ከ was also the dose that pe were to receive — 


l nder the newly created Treatment IND › ET RN እከ eee 


RD 


At the tice this group of origins} RIT —— entered —— 08, 65 had qx 

A1DS/OI and 392 were still ARC patients by the current CDC definition, Mme 
averac? Tg count at entry to Protocol 03 was 146/ca’ (cozpared to - TN 
127/ra-* for the same patients at entry int —— 92 MIN 495 of. 

pattents having Ye counts less than 200/za7, pu ኳ 





As of 02ር2=56ዮ 23, 1526, the sponsor’ s cutoff date for —— of data — wo: 
Protocol 03 to the KOA on January 12, 1537 (4 days prior to the Advisory. 

Cozaittee Reeting on AZT), six additional original AZT patients had died (one - 
apparently a suicide) for a total of seven deaths in this group. 


Two of the other & deaths occurred in patients who had only received 2 re 

and 32 days of AZT in the 02 protocol (both were discontinued early secs — 

to development of an OI). As of approaicately eae? 13, 1557, the most - 

recent "cutoff* date for a telephone survey of Fs to collect . 
data on deaths and Ol's which had occurred on this pro tocol since December 23, . - 
1526, (fcur) more deaths were reported, including another suicide. Thus, of the ., 
origina 44 patients randomized to AZT, eleven were known to have. E D 
“Except for the two suicides (details not Sübait iu all deaths were secondary , 

to infectious compl ications of ለ105. .:0 - . Eie sx NS um : 





As discussed earlier in the original review of this KOA, 24 patients — 
originally assigned to AZT in 02 had developed OI's as of September 20, 1985, 
12 of which hac occurred during the first four weeks of treatzent. As ዕየ 
Cecexber 23, 1556, according to the sponsor, twenty-seven new OI's had been 
d'tgnzsed in patients during Protocol 03 who were in the original AZT group. 
(Seven of these 27 rew 01's occurred in patients who had already developed an 
Oi during 02; therefore 20 additional patients developed an OI for the first 
time while on AZT, based on the cata avsilable to the sponsor as of December 
23, 1596). Twelve of the 27 original AZ; patients who developed OI's during 
Protocol 08 as of Decexber 23 had been on reduced doses or ert. ef ~ at sone 
tine xd. Protocol 02. à 
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—R Cze hyncred (100) patients originally assigned to a 1n Protocol o — 
electcd to bogia treatzont with AZT uncer Beer tre trial a 
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As of Febr: sary 13, 1527, Stent — Mato. à total of m of the e originat AZT. 
group ware Encun to have écvoloped at least one OI while on AZT (24 i during - - 
rotocol 02, a ecditicnal patients as of Dececher 23, 1936, and 20 core as of | 
February 13, 1537). Of these 64 patients, 9 had developed two OI's while on 
“AZT, tz9 had three OI's, ard 052 patient had 4 01's diagnosed while on AZT, - 


for a total of 76 OI's cecurring in patients receiving AZT since the beginning P 


of Protocol 02. (51 of these OI's occurred on 03; 27 in the first 3 months ] 
and 55 in the subsequent. 2 ronths). usd | 5 e 


"m 





v f -- u- MA 'ኒ=- e , 


ሙ “"'.:፣ 


The distrit uticn of deaths and OJ's by tice on "m 4s “iene ‘tn a ‘block - 


dfagraa prepared by the sponsor at ay request (see following page). As can be »; 


seen, follcuing the first conth of therapy with AZT, the number of OI's is 


minic2} up until veok 18 of treatment, after which the incidence of 01's : woe qe 
incrooscd substantially (this 15 approxirately the sane tine the placebo ara. 


ot frotozol 02 was discontinued). Of concern is whether this increased * 


inc pred of 01's will bo reflected in a substantially increased risk of int th 


ín the near future. Caly 11 patients of * risen 144 "e ር ይርስ wer 
kaom i hava died as of February 13, 1987 ሽ 


UE 
w^ 


1352 52255=22ዮ 1535. Eecause of concern — the toxicity of AZT, the 
Sponsor cusse to use 8 dose of 200 559 4 ከ instead 6የ 250 rg q 4 h. 


Rt the tico these patients wore started on AZT, 655 had AIDS/OI and 355 4501. J 


het ABC. Their cean Tq ecunt at entry into Protecal 03 was 115 /= wi with . 
615 of tha patients having. a T4 count (200/ma3 — fe 


Ks of 5352=58ዮ 23, 1986, 12 core patients from the original placebo. group had ዲ.:... 


4102. in ecditton to She 19 sesorted in the original NDA, Four of these 13 


eciitions! c2sths cecurred during the “transition period” after September 20 E 


tut bofzre the patients hod actually started taking AZT. Thus these 

= ;ths occurred before initiation of AZT treatzent. The recainin 
courred cr during the first feur weeks of tr : 

ts at wcc phalopathy) a: respiratory failure). 


As of Fobresry 13, 1537, Ez additional pem on AZT had died from the 
— plasebo grcup, FCP after sixteen and 19 weeks on AZT, : 
ressactively, and the third at an undocuzented date with possible cause listed 
as texcclescosis. Thus, as of February 13, 1537, a total of 35 deaths were 
known to hove cecurred in the origínal placebo group; 23 before AZT was begun, 
stirtcd, Scvon of infections diagnosed during the first 4 weeks on AZT, and 
fiv2 et 8 later tice. 














ks ¢iscussod in the original ዴ201ር31 review of this NDA, 45 patients assigned 
to plecito 18 Frotccol C2 were kncwn to have developed 01'5 as of September 


0, 1523, txalve of unich ware diagnosed during the first 4 weeks of therapy. 


661922 ín those 55 patients were 4 who had developed two 01"5 each during 
2 ploecto-csntrotled trial. Kina additional patients (eight of whoa - 


US IAE died of their OI) had developed an OI while on placebo but were | 


Rot yet reported at the tice the NDA was prepared. Thus 54 of the original 
pliceso patients had developed OlI's before they began AZT. Eighteen 
adiitisnal, pac tents developed — while on Protocol C8, eight of which 
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) patients who had had an 2 previously reported while on Protsent. Me 


. shzzs events occurring in these patients ido after beginning taking AZT. ^ As ` 
ር 


othe data on Qzaths and OI's collected by ‘the Sponsor over tis lina d during 


í 7 2) Tie total nuzcer of deaths ቦኣ) fn the original AZT group is stil 








l . : ee Sie ፡ — Tage 6 
ecurrad — th e first 4 — of AZT treataent —— — occurred in E 


The distribution of or ፥ and deaths in ‘the original placebo group. can be — 
fn tha tro block diagrzzs on the follcuing pages (prepared by the sponsor at > 
my request). The first one shocs events cccurrir3 in this group of patients PS 
while on pleccto and also after beginning AZT (pink). Tha other block darum E: 
can te seen on tha lost chart, ti 
death and Oi's over tica after th 


ero 535 8 ር 





ar decrease in the — er. ; 











tha wack follcaing February 13, 1937 are still "preliminary" and subject to - 


. verification., Kevertheless, tt would appear that the following conclusions — 


caa te esum froa the. data available at this tire: P 


ai che Pi — — D E S aT? መሙ => 
a ከ ከው ms enam E —* 7 


1) RER: ar 18 weeks of iherepy, the incidence of ol 's and deaths. — 
in ths original AZT group. 15 15 unclear wheather the tecporary (three - 
wok) cose reduction 18 these patients to 100 mg q4h contributed to --: 
TP b OMM tut the pod rísk has persisted well beyond that ..: 
por — OMM IR መመ እ ፡፡ 






lezar after በ153 gatha of treatcant thon the nuaber of deaths (23) 1 in MS 
th2 orígínal plzceto — afte የ — and a baty ecnths 18 the placebo -2 
controlled trial. ES E NS FAZ 






3) Tha er 125259 g 5፡252፻64 to L2 *sicter* the tine M 

ra original, arn * original AZT e beginning of the .. 
bisce -3-controlled teil fn teras of tha proportion of patients with >” 
AITS end the tice since digcnosis of first episode of PC? in those — 
with a history of this infection. The eean T4 call count in Maa 
placet group èt the stert of AZT tharzzy (irat) not such 

Ox “a 2 origina AZT ros At the peginning à iM 
placozo-ccntzoliec ር2 hewover. ^0 j 
A A E 


A A ] 
4) The original placeto group appeared to ex caries: a beneficial attect ` 
P frca AZT after starting therapy in that the incidence of Ol's and 
deaths declined after the first sonth of therapy. Although there ds -። 
ro concurrent control grcup, this appears to be a የ231 effect of the - ^77 5 
drug 5562352 the የ155 of these events was such higher fn the ronth SS US 
zfore tha plezcto —— trial was discontinued and curing the A 
first conth cn AZT. This pattern of clinically evicant benefit ‘ 
fzllczing the first &on£h of therapy 555 also seen in the original AZT 
grup. 





SS 


Thus dt arpozes that the efficacy of AZT continues teyond the 18 199896 


trestcent "wich occurred curing the placeto controlled trial, — the 


cata — ed sinca that tiza indicate t ti ሩ 






፡ greasing የ252. 
hss rose 524 in an apparent *eit to these patients as well in teras ofa 
pedum 18 the risk of Ol's end ccath after four weeks of therapy, even at 

2 slightly lower dose of 250 mg Gin. Prolonged follow-up of these patients 
nu. essential in ordar to pe ter cete raire how long the PESE of AZT will 
1551. . 


AZT treataert in the original placebo grou 


ee ne TT !ጻ! 


A my = 
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4ሑ ሐይ 





very ' 





a therapy with these drugs. ' 


groups after 523689 Aoc cUm defe t 


um M 


tactica 3 desta tng uds "m staying | tha — of t patients — "aceites > 
ዩ=2:531530፻ therapy with ecyclevir, ketoccnazole, aspirin-conteiniag products 
acetaatnopten-ceataining products, and rn De . 

(TH? -5፡3) end the curation of such therapy. uo 





ን e ara 15 na striking ‘difference: batean te Artt groups la. ath or r the | 


ደ።=22ዮየ of patients receiving conccaitant ጄ22155516በ5, or in the duratica of 
such exposure. la fact, the ne — — slates nore es incsaitant 


vere 





Seeticn 4 contains a tztulaticn of the 12 61169. m M, 9 — — 
—— — than 2 weeks of systemic acyclevir therapy and also develo 24 an 
OI. The sccS5er of such patients are too 52311 to draw any conclusions ---..- 
የር 234183: the possible role of acyclovir tn incressing tte efficacy of AZT as 
patient s orerall recetved at Teast 2 weeks of Systesic acyclovir erea teenth) ia 


geesten LE repre herd es 2y of the data frea Protocol 03 supplied on — 
Gisa to the statisticians. In addition, bar charts were sutaitted showing the 
incidence of ከ=22316518 (47.5 cz/d1) and neutreshil (150/233) toxicity by - 
fcurewaek intervals, and the frequency of transfusions for PET (8 kei d 


3 o- 


For the eriginat AT greup the — freqsency በጩ of tenes) of ሜር 
toxicity occurred at 9-12 ቹ5:55፡ (see chart on page 10 of this review). 
“መመ F 
After sixtcen wcois, the cols rity of cocurrences of this toxicity were TH — 
patients witha prior occurrence of hezzglobin (7.5 g3/41. For the original - 
placebo group after beginning AZT, the peat frequency (72) of this toxicity ^ 
occurred curing the first four wcoks of therasy, with new “patients developing 
this toxicity for the first tice after 16 wezts (nuters are 52311, hexever; 


see chart on pace 11) 
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£it2e 15 tc215, the vast sacority of transfusions were in patients sho had had | 
pgroricus traasfssicas. LO. 
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For the original placebo group who received AZT, a larger proportion of 

patients received transfusions earlier in the course of therapy (16% during . 
first conth, 273 during the second zonth), dropping to 10% during the 
month and less than 22 (one transfusion) during the fourth th, es 
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This accelerated early rate of transfusions compared to the original AZT 
say reflect the greater susceptibility of these “sicker” patients to: — 
 kezatulogic toxicity after beginning AZT, and also an increased awareness on 
the part of the investigators of the hematologic toxicity of the drug, 
resulting in a decreased threshold for transfusion therapy. | 
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Tha sponsor also sutaitted plots of mean T4 cell counts fn patients ` 7. ፡ 
originally randcaized to AZT who completed at least 28 weeks of therapy. The Hus | 


EHE of pattents providing data ranges froa 98 at week 0 to 38 at week 28, 
h e are data on only a subset of patients, even uring "v 
portion of the trtat.) These plots [reproduced on the - 

€ paces reflect an initial rise in Tg counts at week 4^. ^. '' 
AIDS and low T4 at entry groups, and values in ARC and 
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ld gestion 6 5 ን Fe የ:::956.. e :2 $psacor sctatte tod survival corves “and IDE E a 

&:5--,5-712g 11፲3 tedics fraa tha Treatcent IKD dota for reports of all 623125 Wien 

- የርፍ21ህ83 up to end 1651534163 February 17, 1537, Tha sponser notes that the - -:-.--: 

datotasa uscd in this enalysis 15 not quality assured and 15 incaaplete Aa. oe E e 

re fet7zCi3, €.0. inforcstica on drug start date was absent for .. ces 

21232217 1/4 of the patients ard was esticated by — IM date of data : 
ወን for taiti al registratica fora plus. 2 days. — a 


ra 77 : ` = P OUI e ak Baam 


x Tha 522326ዮ constructed survival curves of tha proportion of mets z 
|| eurtvívicg after AZT treateent including and excluding deaths occurring in the x 
\. first 23 days, and a curva showing the prosorticn of paticats surviving efter — 
[22 የበየ=22512ለ. Tha curve for patients survivi er 


yo = 55:2222ዮየ or the first reaks to a core shallow downward slope ^ i 
wz ut to ዒገ5 Cys, which 15 the loncest duration of AZT therapy reported in aei 
3/94 tase patients [545 surviving). The nuzser of patients at risk at each tice |... 2/7. 
A. eiat 15 recordad Tn the ደርር2=23በሃ1በ9 life tz5le. (4175 patients entered, ^ -+ቄ - - 
0.77 SEED : risk at 22 days, 2552 at B weeks, 1505 at 12 weeks and 146 at l6 — < 
* | R ) £3 hundred patients died during the first month, 52 in the 
4l sath, Tad rury curve of patients surviving exclucin ceat 


13 a 1231523565 that 975 of patients wzre alive at 


A fisproporticnate nunter of deaths occurred during the 2 days, probably 
su renato cortality in precorbid patients who ware begun on AZT "in --: .. 


csparitíca,” and also because the beneficial effects of AZT are generally not — 
221 EE until after a pres ——— a &onth of treatzent vata froa * 


ል Shes servi val curve eos sttaftted showing the proportion of — nts tee? 
srviving after confirced FCP infection, end índicates(752 Survival 700 days) ~~ 
ar confirced PC? infection. This analysis is not very ceaningful ín ት age 
1 $ 
nf 


an 


t 





5 wera started cn AZT at can erent times following their episode - 


4ኮ=24 PCP, and the confirzed episode (requested on the Patient - 
traticn Fora for the Treatment IND) 15 not necessarily the first : 
ioi cde. Also, patients who died shortly after an episode of PCP are not - mos 
ዩ።1ሬ።ፎቋ in this analysis since they never had a chance to enroll in the ”  - ተ 
Trestscat IKD. Therefore this. survival curve does not help —— either the 
efficacy or safety of AZT in the Treatzent IND setting. .. 


The sponsor also Included a summary of activity under the 541860 1 IND : ] senec 
incicating that as of Harch 3, 1537, 4387 patients had received zidovudine and -- 
6253 renewals had been recetved-and drug shipped. i 
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Te2 522353የ 8120 sutaittsd a 5ር==3የሃ of adverse events resulting 18 “cc 
spttalization recerted 18 paticats enrolled 16 the Trezt2ent IRD. Cne :: E 
hundred and thirtyescvea paticats reported such events including 47 with - MS 
fever, 32 with hosatolezte tozicity, 23 with neurologi 5, 19 with -..'-..::::: 
gastrointestinal ccxozlaints, end feur 5 with ganitourinary, -.. -.-..-' 
Cardiovascular, endocrina, skin, or general body coxplaints.. It 15 impossible -.፡ "> 
to ር252የ21በ8 frea those liziinos whether the adverse event was due to 3905.00" 
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Meum 


--:5 gidavudina, or what the 11ኒ011፻264 of pocsiblo drug atscciation was, according == 
2.20 13 the treating physician's jucccont. The hematologic problecs were likely --ተ፦ 
<7 due to the drug, as they are 513118የ to those seen in the controlled trial, 0... 


1.5. 13 encata alone, 7 lockzzsnia (2 also with anenía), four granulccytopenia l 

` (2 also with throutecytopanta) and B pancytopenia, It 15 not reported whether ---- 
or not bicod counts returned to baseline after discontinuation of zidovudine, . 

&ssuaing that dose modification occurred. — 0. 0. 0 70 a -. 
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` Fausea and voaitiíng were the cost common gastrointestinal cosplaints." -. — 
Seizures and confusion were the most common neurologic adverse events. : --'::-:-::.. 
—— tr ei M m 1 NA ሰ ርው ከ ር M 
Section 7 of this sutaission includes an update en the analysis of the . :-.. -:- 
viroiocy data frea the placebo-controlled trial. The update includes HIY 5o 04: 
culture results for patients entered at all study sites (the original RDA >œ - 
sutalssion reported tha culture results frea one center only, that of . -- 
Dr. Fischl at the University of Nizni), and additional data documenting -. > 

changes overtine 16 p24 gag protein antigen levels fn the serum of patients =.. 

enrolled ín the trial. - ሐይ 8 T M ። 2 


As related in the original ጾ22 of this KDA, HIV cultures were perforzed on በ11 - 
patients twice pre-entry and every 4 weexs thereafter by ir cultured 

` Ayrpnocytes frea patients for levels for reverse transcriptase activity in 
Supernatant fluid. “In gost cases, absolute values for reverse transcriptase 
activity were recorded and the cultures were scored as pesitive or negative 
according to conventions established by each virologist. The day of culture 
on which the specimen was first postive was alse noted. The data were then .  . 
analyzed using Cochran-hantel-Haenszel statistics." --': cee  '”” 


Scecimens from 5 of the study sites were sent to a single virology lab and 
cultured there, Apparently there were fewer results per patients than from s: 
the other study sites, and the results were reported in a different format, so “570 
the sponsor chose to analyze the data from these centers separately. Their .. ~~ 
concluston 15 that "በዕ statistically significant differences ín ability to 

recover virus over the course of the trial were detected ín AZT treated 

patients compared to placedo patients.” ] 


The results of virus cultures from the remaining centers, including that of - 
Dr. Fischl, were analyzed separately. Culture results for all AZT treated i 
patients were compared to those for all placebo recipients. Na statistically 
significant differ be seen y he groups although there was a - 
 Xrend toward significance at week 20 (17/33 AZT recipients with negative s 
` culture compared to 5/19 placebo recipients). Since the p-values for the - 


"differences between the treatment groups at all the preceding intervals ranged 
from p=.873 (pre-entry) to p=.492 at 16 weeks), it 15 unclear whether the ] 


— in the placato greup.) 


ET calture results for these Seven centers ware aiso ‘mine by ‘grouping - 
fi patients by entry T4 coll mucter end by dizcacsis of AIDS or ARC a 
IS abi sat. AV consartesa betecca trzatzout groups for «ach of these. aS 


. uaZertakon to try to confirm the observation of Chaisson et al that osem -s$ 





8 (5193 of ps. 05: 3 at 20 weeks | seacests antiviral — of AIT or Mek — — 


statistical artifact. ደኒ week 24, the p value is 0,031 but 15 based ዕበ scall — 
ars (7/18 necativa pb m the MT group Coapared with 3m SEDE ee 


ES ta መ=“ - 
t. x * ss Ue eue y n 
፦ A . a 





wdgreuss ware not 510:177፡ ant, with the exception of the patients with < 100 - 


E — ከ calls at entry at wea (ሀ።,037; 10/16 AZT recipients with negative - 


cultures ር=223፻24 የ3 3/.. .;ccto recipients). Whether or not this 15 è real 
finding reflecting antiviral activity of AZT needs confirzation, as 28 


: o eazzarisens ver? dona in these sabe cur analyses, and therefore. at Teast one — 
*stgalficaat® results at the p«.0 


level would be ‘expec ted. 
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un — ive RS: tu 


| Recording to the sponsor, over 600 (frozen) serua simples from 157 patients 


enrolled at seven study sites were subzitted to Abbott Laboratories for . -> 
datiesination of sersa pc4 antigen levels using their enzyme linked assay ኒ1ዩ ' 
recintly approved for rescarcn use in the United States, - "This analysis was - 





azainistration of AZT was associated with significantly decreased azounts of | 
virus-cocod protein conpared to levels docuzonted 18 placebo recipients. ^ 07.7: 
Thirtyesiz AZT patients end 40 p in the placebo group were found to eee 
hav2 gatectadle serva p24 anticon. Of these patients 28, in each group had = 
t2*^ entry serva — a later specizen avaliable to evaluate changes in antigen “> 
16721, The data freca these 55 patients were analyzec AER Wilcoxon Rank 508 E 
Tests," and are y bue er in tie table — me RS. 
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- DONE ጐንና፦.። E O 
CHANGES IN MEDIAN SERUM p24 ANTIGEN LEVELS 5 Sees A M 
ACT PLACESO-CONTROLLED TRIAL © LL 





p Value for —— 
From Bassline 


M of 


nou 25 data indicated that tia tea cian of AIT 15 8556615124 with 


MOA (15-65. VOD — 


1521531192 07 a 5ርዮ2355 n the ssount of free plasza virus and soy thus . 


" "statistically daan — frea TEE seria oe ation. were — 
documented for AZT recipients or week ቆ (pe.CC02), week 8 (54 6001) and weet 
12 (ps.CC52). Thasa diffarcneos care cost marked for those patients who — 
` . entered the study with Ics Tg colls or with tha discnosis of AIDS .... 5770005. 
Antigen levels in pleczto patients vere lover than those in the AZT : -' 















.Reiptents, In cost coses tha bids were stable over. re course of Mosi 
KS fosa slightly. —— ም DUM dés eee . 


statisticslly significant docreases ln serva pit antigan levels. Kot. t ‘the 
reciso relationship of cecreased antícon dotoction la serua aa ín vivo z 
antiviral effect Roun. Dscreosed &Dility to detect anticgon cay A 


reflect true antiviral activity of AZT in can. Alternatively, ¢ccreases tm e 
plasma antigen levels csy czan that AZT aczinistration has icproved the Y 
patients’ imune ር05ሀ252522 fuc in increased antibody levels and " ^ —  — 
Q(ocreased ability to "éotcet entican in the face of continued virus እ - --: D EE 
replication, The relatienship of changing serva p24 antígon levels to - Nares P 
clinical outesza or changes tn laboratory pareseters such as Tg coli nuzter —— 
or é2layed type hypersonsitivty responses የፒ=31በፄ to be c2ternined. Analysis . ። 
of these associations cay alic« correlation of the clinics} benefits of - ub rad 
reatar survival, azcrcased incidicnce of epportunistíc infecticas, "and pua RM 
mproved sense of well being observed in this study with specific chances 18 
levels of virus replication or changes in taune response to HIY infect ton.” 








The sponsor has sutaltted a rezsonable interpreteticn of the possible | a Ab 
significance of there በ23 virology results fm the preceding paragraph. - -- . ' . 


fila 

2. ቂብ eU 7s 
r 
& 





Ct — e 





ENS ¿A 









KoA 19-655 “nt 
።፡ seseina ] ? of thts se 552122፥ PS facic 5255 4 a 


we 


pre ee resort y Frezartók 

E zt, Fh. Jee o? tt: መት ቅናት o” Ege PROS cy at the Gaivers ty of — 
EE sucky Bodies] Contar, coezulteat t2 wdtrozens ኒ:211ር2=2 entitled 

.. ጧጢ.ዱ29:35የ2222=521531531 Assessczat of የ351ር355 13 8 Rulti-Ceater :— — : 

. Plesciseizatralled Trial e ፳፪፣ና319255 Licensee ia 2. Treaizzat ef aa 
Enri 5616412==7 yt rus. — — — 


* temm e 
ም. 


— ^A batter et essrecsrehMatrte te: 252.5 p es to ይነ tea * enrolled 4n 
. the trial pro-catr7y, end &t 9 roal interva’s tiorcaftor, - Tee tests consisted 
“of nocter of 5ጄ211=ፎ5፻531 ished ፎ2252የር3 of effective and cognitive fersticaing, " 
nics eros. tesa escd 6352 — ta evaluatinz the ት ene — ef =e 
otver = e — M e — l | Gn v 










- dee ቁፍ. በያ በሠ አወ to dii TIR agi er P — —— 


- 11 is 5211 ests 39115524 at tats tica that es siet ይ2የሃ2ህ5 — — is s 
"o7 Cel 3522613523 with HIV infection, wits 6=2የ31ር21631 57=252=5 prise 
] <==225223. ፍ===የ/ 672፣5262163., end corcentratica pros 5፡5 as wall as other- 
esonitiya 65:22:25. Retor disturt :=ሮ22 end ፻2225135፻16 $7:272025 5523 as 9 ..:. 

— CrZ2adC effective 5 7፻2የር=2, 251957, 553 apathy are also mot ——- 
“22ሙ=:23 የር522ያየር3. ኮት ተመር ጨና legtcal 522513 52214 appear to be 1222ዮ5225 18 - 
#2251ያ7!:3 4522159ር5:231- esd tor fopatrocasr im AIDS 566 KC patients that 
. ። E not ta fesad fa rcatico ፎ=2231 515525 evaluation, and to “1169 e si 
82225 of clinical v2Tl-t2i23 fa responce t3 tre ኔየ፪ራ==51.. የ athe p 


Tz? 65 fect ives of thts aspect et tha protocol, specified retrospectively. ma 


1. To charactorizs SER eitir ehseses &ssccfated with ፳1፻ infect tez s in ያ 
ሯ5515:255 wits ፡22 Eslated courte — er ደፍ ies PE ^ 





2. To relate observed — changes to ceasures of — ang 
toxicity. — C E ai AA ME 

3. To characterize personale ty fosters related to eras ressonse and/or .... ATU 
teateity. ] ር rli n . "LR ori LE ር፡፡ "መ= — ይ ር 
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tr. scott states 6:36 | the — — at thts ta. cre j tesa | 15 E : 
be praliainary ta ዩ22222, as tia C203 ከ252 sot teen cczolet2d, Chociod and  .... 
verificj, tor bova rolicollity esticatos of tha varicss scoricg grece¢sres 07077 
baza ር22216523 85 the present tize.  Ffotthor, gives the large mater of 700 70077 
warfostes Carivzi frea coza of the affective ecs ፡ Y KTISUPES 5 saly ER 
— of varía 55165 ara — 18 1515 sectica.* pou. ture p E ጋም TOL « 
”- Preceatry end tecelica scores 1ር2፣ር=3 tht ets "m: 652 — patients 8222 ይቁ 
- were ር:2:23የ2515 ca toe woricas ፎር2352ዮ55 ef interest,” and that ይ2የ"2የ233ር2 - ~ 
fell well withía the seal senza for escd of the erasures assessed. ae 


Far affective ፎ2322፻ዮ25. thore 525 111516 difference beteces the AZT ard .- 

81! 22223 g7suns crear the ccerse of the stoty. Patients receivicg AZT shoved a 
- relative recuetica 19 52፣2የ1፻7 of distress when eccpared to the 512ር2523 gros, 1 - -. 
et toth 8 and 15 wets, which ፎ25 entirely scccunted for by differences =. eu MASS 
ARIS and You 74 655 entry patfents. Lever fact içse 5:=2፻22=5 end freccesed 
vizor wore reportes 18 [IT rccicienti congo Ed placeso at weet 8 ta all. 
patient 55, Alcs. end there with T4 ፎ=ጓ5 «ee, at pp jet est a wet ES 
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Arica of t 2 551519 r235gfes To core ai asd i mor = |. 

—— HB Tp sicutficsat érug effects thon cere seca for tie affect tive -...- 

C:2ivf2$. 1. $< Zaoral, the esouttive ፎ=55=ዮፍ3 reflect little ር!:=522 frea —— 
2:211n* o? $22 És clics for patients racelving placebo. Ca tho cther hard, - 

patients rec2iving AZT eccesreds to show foprerezints over 52521 16: for 

LESA, ቁመቴ ቼ በብረ ፓ2=ይ2ዮ=፻25=31 , ህ1253] sccnning, end 522521 «72 cotor 

Sprite Tz positive effects of ALT cre asst consistent for these — 

with the AIDS ር15ር22515 and thoce patients with lox Tg cell csunts en ent 

45:52 * therazeutic trial.” a : 


yr. Semier concluces ከ15 report with the follcwing: 


*Ci2ariy, 6፡21516ቦ31 analyses of the neurcpsycholesical data are ezrranted — . . ..2 
gives the relative positive effects seen in cognitive functioning as a result. 
ef crug trostzent. It is quits possible that the effects seen on both . -- 
affective and cognitive £2isu"es are cediated socewhat by tke general level of Sen 
furctícnting of patients at entry. As a result, correlational analyses between =- - 
Karnofsky perforzance levels at entry and later change frca baseline 18 both - 
affective end cognitive functioning may help c'arify the pattern of 
differences seen in the current analyses. Further, analysis of confounding 
factors such as (he existence of an crrsortunistic infection at the tica of 
assisicent, as well as other possible confounds, will be attezptod. Overall, 
the pattern of ésta frea the neurcpsychologícal measures 15 consistant with 
the Cita reported for the Karnofstv scores. Generally, significant 
taprovezent in perforasnc2 froca baseline can be seen at week B and is. 
saíntained or increases at week 16 for AZT patients in ccaparison to 
controls. These differences appear to be due to relative inproverent over 
baseline in the drug group as well as soze deterioration in the PURGE TONING of 
placeto patients,” t 


Cr. Schaitt's assessnent appears to accurately reflect the data — 
provided tn this submission. 
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t3 8 rcot by this fcviczr የ3 clarify which - 
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ara rturrat C212272 ot +9. un D nS ES 
— tte Ie —— wg ahh Oe tad ` T ms i 
ዋ-==*=ላ ሻ ር2=532222 es of t2 site is ‘stewa ME Gr. unten at the እሃ 


መቋ 
vt 
: —— eatis] <= fat fein a review. E 


etica 9 states tut eo 62211 5፡3] («ር rzatica on (places nius of A; ———— 


es 2 65 thay eotat2 to besy —— acd hin toncarrent : use 0 
l 8635:21:22፡-2› ere anae. "E UE 


ftt 12 coasists of the cata tetulaticns xtc 5 vere 9564 to discuss 4656 poc 


Eicca 18 response to ከ==3231ር316 toxicity 18 the crigiral DA 


fartonia wera cls 251፻፣ ed ሬ=ር=ዮሪ=153 ta the resorted initial dose esdi fication . d 


11.5. C223 roésetica cr Cisccatinestica). The sponsor states, "Because 
£z732775233* of east 2255225 wis Copendont upea the ju¢ccent of the pricary — 
ዩ72፡65133 and 5252252 eritoria for = 2 recucticns 863. disccntinuaticn of 


ዩ:-27227 served caly 83 gvicel‘ses, dosing chances im response to toxicity were s 


525 calisti. Caty very ር552፻31 5151525255 537 be 5322 recarding the 


relativa 527155 of cose dizezatirgatica conpared to dose reduction.” 2 5. Mise ውን 


SD tice ቂ:52125፡ CxS» 73 patients 16 the AZT greu? > had dose 

— >22 t9 ፍ===ር= heztolegic toxicity. Teznty-four (24) of these . 
ttients rero ezrzinzntly discontinued and not restarted; S for acainistrative 
rascas, 11 for csportenistic infections, txo for minor ዬ221ር41 reasons, and 
six for ከ=22521231ር toxicity (4 866518, | neutropenia, ard one cczbination). 
Fourtoen patients were initially discontinued and then restarted, eight 

zetz ef ኮ==552315216 toxicity, seven of whca were restarted at a lower dose 
(3 5 h). ፻152 of these eícg^t vere due to ancala, four of wha ha es 


treasfustens. Tairteea patients were chanced to a Icver dose (q 8 ከ schedule] 1 


£2 thoir first dase codification and thea maintained at that dose. Kine of 


these were (us to encata, all but one of whca required transfusions and Sof ` ir. 


ፍ.=3 also bad neutrcpenia, and four for neutropenia alone, 811 of whoa ን 
ዩ=222565222 1222723222 granulocyte counts on the racuced dose. Twenty-two - 


patients were changed to q B ከ dosing initially, and then the dose was further L2 


t221fie4. Ninateen of theso patients had dose changes ín response to 

LI este tzzícity, 12 with anczía only and 7 with ct ther hezatologic 
saicity cr in coudinaticn with encata, Seventeen of the nineteen patients 

ዩ፡235:2117 hed — ግን musg (15 of 22 later were restarted at q 8 h and 
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ied 


alenz which resolved on tho reduced dose ant dosing ise patients was Ho 


Increased back 15 8 ባ ‹ ከ schedule.  -. ; A ATA pem > Y ES 


2. 


Piae y additional patients with anenia were Eaniged with transfusion alone, rae 


As nated by the sponsor, it 15 tepossible to draw any Vite uncta iun) Eu 
o. regarding the relative cerits of cose modification alternatives — tis eu 
EAM —— the follcwing observations can be made: | Miete E l E 


፳23የ17 an the patients. who had dose ‘mod fications P — were m 
, also transfused, regardless of whether AZT was discontinued or a 


“reduced. (The one patient in this category who did not receive any - 


transfusions was an ARC patient with Tg >100/፡ሙ፥ at entry who was des 


initially taken off drug because of the Leh DET 
UAM patients who were dose “reduced for 806218 were scent ally: taken 
off the drug for some period of time anyway. If RBC toxicity is 
Severe encugh to require transfusions, dose reduction instead of 


fnitial dose interruption does not appear 1 to be of benefit la Ren cee 
peraitting Garrow recovery, en 0 ር Sa r2 2 


: n Pace 2 2 
.-2 who var? persan rently dicont inuod): Tha other 2 of the 191 fad neutropenta | 


ኩ ተይ 


Vae => 


-” 


withzut dose &odification. Two of these patients developed OI within 6 weeks - 
of bezinning AZT, and none developed OI's thereafter. This 15 cozpsred to 
11/37 transfused patients who developed 01's (two of which occurred within the 
first 6 weeks of thorapy) xko xere also dose modified, Eight of these ; 
ዮርፓ።181በ9 nina 01's apparently occurred following extended Perion of dese 
£odifi cation and interrruption of therapy. Xn T. : . 


These data suggest that perhaps repeated ትን mor maintaining full 
doses of AZT is the preferabie alternative for managing RSC toxicity. This - 
approzch runs the risk of accelerated toxicity, however. If dose modification 
arrears necessary, the above data suggest that AZT should be discontinued `` 
teszcrarily, as dose reduction does nct permit adequate marrow recovery to : . 


occur, 


e 


These sugcesticns rust be taken only as hypotheses in need of 


confírcation, as fira conclusions can not be drawn from this type of data 
(e.g. it may be that there was a bias towards managing anemia in the 
"healthier" patients with transfusions alone, white the “sicker? patients. 
also received dose modifications.) 


A clinical study in which patients who develop anemia are randomized to 
alternative methods for managing the anemia 15 needed. Perhaps some patients 
cin bo managed with transfusion alone while others will require dose 
interruption, Identifying predictors of response would be very useful, 

would runitoring “viral load" as a surrogate for — 48 QUPD 


undergoing dose modification in response to toxicity. 


2 Reutropenía without anemía tended to be managed with dose fiction: ora short 
(662 week) interruption cf therapy followed by dose reduction. It is not 
clear from the small number of patients (six) managed in this way whether a 
longer dose interruption followed by restoration of full doses would be 
possible or preferable ur whether patients would beccze granulocytopenic again 
after full dosing was restarted. Again, a study to address this issue while 
monitoring "viral load" as a ር ad for efficacy 1s needed, 
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ጣይር RR 2553 in our letter of February 25, 1፡37 to Burroughs Kallccez, It. 
< „consists of on2 paragraph roforring to thoir subaission of January 12, 1587, ` - 


T እ of Farch 9, 1937 Ae 
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etica 11 11 of thts: ROME contas ns us *forzal HAC update”. to ih WD | 


anu 8 5131222በቲ clataing that safety data acquired since that date have been -` 
revicwed and no saToty.concerns were found which ara rot clearly defined in -~< - 
their proposed lataling of Docensar 2, 1906. The Agency had agreed that such 

a short statzzoat would suffice, but that a list of tha trials from which - 


“safety data ware rovicuwad should be included. This list was provided tn thetr == 


Rareh 16, 1537 subaission eneh — ale — to. eur e — 
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a Sa 2220 6522221353 food 
* = Trizle Fock, 56. 


| mu petrevir (sizevatice) 123 52 capsules fux qe 


“ው batte indita +ሕሐኩ- 


“ta is 662235:3 to cy 523 of this ፻23 3563 kareh 9,1597; the resulta of ል ና 
፡ 545=፡252552=3 ef the twelve stucy 235228 which participated in the single - ^|. ^ — 
5:25 553562 trial which wes siccittcd in cuposot of this Goa will be . - ::...'; o o 
' ደይ22252253. In 525222, the issue of indiviósal — iaa viti be s | 
5=፥=227 discussed. ICE "Xm Pe — eg Beige MONET QE 
— cat of che sadical centers Sie parie i in eh — —— — 
sly picor deviatisas fica sto — protocol procedures were noted in Be FDA .. 
— reporta. Therefore, VAL letters (cutliuicz the itens of ፎር=2 esra ከ 
ead 55:2 322 the investizater fer hic/bcr ccoperation dur ing the inspection) <- - 
; v272 issucd "by the Divisica of 5525203236 Icvestigations to siz of the --.-: i 52 
2=2222, ond ዬ፲25523517 sicilor letters vill be sent to four mecre ceaters E 
ዬ=52227 (55252 c3 ይ telepucse2 ecoversstica tocsy with Er. Asticae 51 Base frea -.-- 
ዬ:2 Citice el Colis ን. £: ccs 662552, thet of Kersoret Fischl st tsa . 
==22225227 of Pizci, co ፻2552ር22 OT ፍ==ር5252 were identified, end ea 521 (so - 
eftisici sesica) letter wes Coat. ጄር፦ርፕር2, ፻2521ር=3 were observed gt cca 
cazer, 5525 of Dr. Ecocert Soicaley at Easeschusetts General Ecopital is Det. 
Esoton, shortly after the 124 wcs submitted. The FDA inspector found gultiple ~~~ 
— {rca — protocol procedure, anc she recomended that data 
fics this Center "be = 1ህ654. 50 tue acalyais of the multicenter trial. 
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ERE igs NO O RA A 


“la ists — — pr — in — Center for mia ae Diolezace f 

plas | toco exire of tae prcoleca scoa st this ecator and received a copy of the 

Lol ! “Fora Fra 43 iazc2d to Tr. Sé5coley at the ecaclusion of the inspection, th 
€:cisica was mace to request inspectica elve centers which 

¡ . perticipotod ia i31, cue to the irportancs of this drug, its high 

: pudlie Misidility, ed because cue of the esrly inspections had revealed "| - m 
“sisnificent Cavisticzs" frea Foà regalaritof rez fe; garding the proper conduct et ned 
515315 53  53963ፒ:22555528. . 5$ : "s 7 









Tse Lil» lissezat Inspect —(— E, from tbe $chcoley centar wes rot 
silcbiz to the Division of fati infective Drag Products ragil January 7. 
/ 325237. At that time, it wes felt that there was sot scequsts tine to fully - 
/ ረ the issce cd “a to e docisica before the scheduled January 16, 1932 
Advisor; Coamittes ፍ2222ር5 en AZT, end it vould be very difficult to 
‘Feschccsle the Advisory Cocaittes nestirz cn such short notice should a 
€scipi-a to ez luza the $chcoley data appear necessary. Therefore, 6 meting 
wes ሄር: «295124 to alízesa this 35553 for the follcwing week whica was "sacvcá 
` eut" cad had to be rescheculed for January 30, 1987. "This maeting was 
attczaó:d by mecbers of the Divisicn of Anti-Infective Drug Procucts, the 









mA 1-65 : — X A : 
Office of CENE ii — 528. — Ender. 454 Biletad . ‘at ae Center. ES A 
Office level (see cinutes of this tccticj3 "prepared by J. Enipt). Briefly, it 2 ^ 
wes agreed thst 1) érv3 acccuafc5ilitg did est £poear be 8 serious concern, .—. 
based ርጋ acditional 3 £3 cuzentatioa Supplied by the cocpoy ia 8 => 


°° subsissica to the 124 ested Jenusry 28, 1557, 2) there ves ro evidence of ...-:. 

falsificotion of data cr intent to biss the leu ንን eT proce 
i Mur marre ar oe pain e proper ፍር=ር3ር of. p E 
clinical trials, co c22 of these deviations appeared egregious enough by . ps 


^. itself to warrant exc clesica — atl p éata froa EM center Host Me 465656 o 
for the entire Creta DNE zd : 2d — a zs DUdr. us 












The ccascasus at the end of the 525352 vos thet the eecisicn as to ነ er 


| ...... wot the Schoo!ley Cata should be included or excludes frea tha datcdsse was a = 
"close call", but that, all things considered, the recozcenéstioa to the i 


i Cozzissicter should be to iscluce the center. The Cc-isicoer ves briefed the 
f b fzllovizg werkesy 5=222252 &bout the issues discussed at the meting end the -. 
VE esmclusicas resched. 55 felt strongly that before the Agency 62፡8 a 235681 =>" 





decision on this ከ2:517 visible, pctestiall ) inflematery issue, 8 Meticg -- 
Y betuses Azeacy y Feprescatatives, 355 190595 1 e Commits 35267, ES the prizcipal 
oe investisotcrs froa the center in questica should be arrezcod as seca es NE 
possible cad gay cutstandicy concerns accressed ር3 8 peteca to persca basis. ጎሠሓሓ 
i Tuis ኤ2፪::52 wes hcid ca Februsry 31, 1587, 529 resresentstives froca Durrcugas 
9፡5216522 vere also prezes: (sco minutes el this esetins by Kzzy Cross of the 
ር=2222222'5 staff). Tue ezrler recomonástica to incl e dats vos 
ecafiracd, pczdin2 resciutios of sca wzor discrepancies i ia the draz eor 
&cccontzbility records, gad suduissica of hespital records ca ecc of the - E — 
— enrolled at the center. The crug scecuntadilaty concern was resolved `` 
estisíscrorily in 6 stall geetirg between Dr. Bilstad, the FZ4 inspector, Ms. * ሽ 
ጅ2525555 225235, end rezresentalives {rea Burroughs Wellccze which tock place — 
icccdiately after the larger gseting. Dr. Schcoley gathered and submtted om eing EN: 
mo 6, 1987 the discharge Suzzarics freca patients bospitalized during the 2 
i31. Seaview of tLeza records revezls no major discrepsacies frca the dep, s 
information reccrded ca the Data Collection Foras scvaitted wich the ma. a D 








&t che Jeary 30, 1537 io-house 826032, the jéssibiliy of ezcluding data pes — 
freca indivicual patients in show protocol violations vere poted vas briefly : - 
discussed. Apparently this is a coca practice 35 the review cf esmay Kas, 
boca in the Division of Asti-infective Drug Prococts ea 35 other divisicas. 
Tais sevi ated thst if exclusica stocol violat:icas 









pete protoco T violatica actually occurred, Since there vas consicerable latitude 

—for investigator discretica in 8322323253 the patients, sad the Case Report 
Forus were not well designed to document == why god wits whose `- EU 

&utbcr 35355 iscretionasry ient 53582 cisions were made (e.g. dl 
322 meth or ng dose àd;usiments; concomitant 

eedicaticns were frequently prescribed, gespize a general ፳፻ ርከ 3 እር ኒፎዋ Against | 

thes in the criginal protocol). 55 decision was actually tace as to wbetber . — | 

dividual patient exclusions should be consicered, hcvever. 
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Later, follcvisg moner — teetizz ea — 10, “1997 er o A 
€23€2723 reccrdicz revicw of tie 021 wera elco ደር2792564 (seo 5255(28 by J. - En qu. 
532532), it eos €cciéed Dat zevics of te ፻>ላ could proceed without -፦--.:...። 1... 


— ES 6: 263 :2=3 ችር DO o ie” | 
መ = Ss, Ey Slicts dieses teat cay have beca introczcod thea 
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ው afore’ “ee Ta 922 revieved including the eta. from ‘all q cients atan ።. መ” 
የዌፀ!ሃ6 centers as — scSaitted hy the bua m ሠረ S © s 
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ኣ. " 3020 Cornwallis Read x € 
Research Triangle park, ዜር. 





| Drug: | Retrovir (z1¢ovudine) 160 ag. capsules . a ee qo x bd 


In this addendua, I will briefly review the data sutaitte4 by the sponsor to .-..... 


the EDA on Karch 13, 1537. This material was subaitted in response to 


requests contained in a letter froa Dr. Tabor dated February 25, 1987, and | X 6 E 
€z3ls largely with data from the opan label extension protocol of zidovudine 


stich was offered to all participants fn the plecebo-controlled trial after 


the placebo ara was discontinued on September 18, 1986. Soze of this a 


was sent to this reviecer as desk copies prior 50 completion of the original .: 
ኡ221531 review sf this ROA (dated Karch 9, 1587), and a preliminary assessment. 
of the deaths aad opportunistir infections (01' s) 1s contained under m P 
of tha Sumory end Constesitons section of the review, — — 


Ee - 





Section 1 of this 2 voluze subafsston con 55185. toby ler listings of eta — 
wha dicd or developed GI's in Protocol 02 (the placebo-controlled study) OF |. "—.. — 


25522] C3 (tha cren Total extension study). In addition, a listing of 
patients who develocad KS or other AlDS-associsted malignancies was provided. 
Iten 2 contains ኔገዕርኒ charts displaying deaths end Ol's by week on study for 
placebo recipients and ጅ ሮህ 1 recipient ts in both Protocol C2 anc 08, as 
requ2s ted. l 


Sezston 3 contains tables in which the — of weeks of conc om{tant — 

theragy in both the placebo and zidovudine groups during Protocol 02 are 
denies ted for five drugs - acyclovir, ketoconazole, aspirin, acet ንሙ O and 
triczthooria/sul የሄ methoxazole, as regyested. 5 


Section 4 lists patients who had received concoaitant. acyclovir መዛ TA 
Protoco! 02 who also developed an OI, and the week of onset. 


Section 5 contains hard copy of the data frea Protocol 08 —— at 


pea T4 counts, tice to Ol's, time to death, hesoglobins, etc.) which was —. E 


requested in the February 25 letter. This data was also subaitted on floppy 
disc to be analyzed by FDA statisticans. Charts were also subaitted 
ሪ15፡15ሠ182 percentage of patients deveicping anemia and granulocytopenta by 
&-wcckiy intervals during both Protocols 02 and 08, the percentage of patients 

ceiving blcod transfusions by 4-weekly intervals , and plots O. 
means of Tg cell counts. 


Sectícn 6 contains inforzaticn related to the company" 5 treitunt IND for r AZT 
which was approved 18 late Septeaber 1586, under which more than A000 AIDS 
patients with a history of PCP have been receiving AZT. 


Section 7 contains additional virology data from the placebo controlled trial, - - 


t52 results of neuropsychiatric testing presented oy Dr. Schaitt at the 
Advisory Comalttee Meeting on January 16, 1537, and a list of patients in whom 
the diagnosis of an OI was not confirmed by culture or histology. 
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Sconsor: burroughs Kollezzs Co. 
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P this — 1 «m "address ——— '5:116:=25 1 response to > te — 5 


‘The Farch 16 letter fespen ds -to ነ 411 the conatttons s 5፻2 <1154 dn the y approvate — 
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- 2023 Cornzillis Road REX ue ps 
Research Triangle Park, WAC. 27703 


Karch 9, 1937, approvadle latter Age Be this TOA. The — subatttad . 


.. responses on Fare 16 end Karch 18, 1537. eee — 
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letter, Dc — —€ AUR — e 
1. ——— Teslve epe of final printed TE were pre Ms V 

Contsics ፄዮ3 "PS as previously esracd. Tha encorstinding stated 2.555; 

by the ccagany that *certaín acult patícats* in the Indications Section -` 

225 mot exclude aes patients over the 552 of tuzlve ycors fs also - 

acccptadla. The 2 of the print is teo sall, oe 559 should M m 

reset fn larger — A = 





2. Follcu-eo das 43:3. This rafors to ésta recuo መችና in tha s February 25. 1997, — 
Terror troa br. Tctor to Dr. Lyon of Eurrcuciis 521165=2, - 
Nor? data were forcilly suLliticd to tho ል:2527 ca farch 12, 1557, end 
ere revícuod by this K:dical Officer in Adccadua $2 of tha Radical —— 
Cfficor's Revicw of KCA 19-653. The subaissica if acceptable. " 


3. Postenarketina Studies (z nical). The response to these regue 255 was ; ን ንቴ ጌሌ. 
Sucaditzed on karca 1d, 1567, and Ms bezn ravissa od by Dr. Chernov and ~~ > 
የ5962 acceptable. D pti Sy ሠታ ፤ 

4. ኮ555.722 pros tas Studios (አ zn). is : V Eo REOR ፤ — MEE a ue E uo 


8. 1) . Posterark oting servet! enea for — 


Two draft protocols vere sebaitted describing studtes egreed to ። .. 

fn esnecot at 8 Korch 13, 137 E botzoca representatives -= 

of the FLA and Eurroucho bollecz To232 ይየ55223 5 Cara 

reviewed by tits ecdical officer p Dr. &21 kuritsty of the 

Divisica of Drug end 61ologic Procuct Experternsa, Cffica of 
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data are adequate for control pur Misit The other Comment re catalogue t 

^ ef ኺር plate v will be 111 be relayed to the sponsor for future correction. Tra y 
. for the <<: ርእ meets current limits. 8-ዝ eti More 5 
aquest pu 1/7/87 ። EREKT 8.1 
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. E መኣ impacts | None anticipated at the ‘Bureau Tevel, ከ 
oe DU | (abelings © (oo heo — uu ቸም 
— Ten e abel ing should dst the new USAN nene in conjunction with the trade 
clot, Mane, “Protect from Light” and “Dispense in Light-Resistant Container pe 
—— us?” should be added to the blister ptas respectively.” id 
| MB ርየ: Conformace cited, (UN E E E D 5 0 
— 19. Biovailability: Required, Tr O ull. 
ID — ae, 45; IM de 2s — * E - E Ela SE * M E = 4 a 
ኮች ን ER LE p E " 
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— THERAPY WITH RETROVIR (ZIDOVUDINE) IS OFTEN ASSOCIATED WITH. — E 
EMATQLCGIC TOXICITY INCLUDING GIAULOCYTOPENIA AND SEVERE ANEMIA R 
TRASFUSIONS (SEE MARINS), loi uus E cim 


IN "ADDITION, PATIENTS TREATED MIH ZIDOVUDINE MAY DEVELOP OPPORTUNISTIC * 

INFECTIONS (01፡5) AND OTHER COMPLICATIONS OF THE ACQUIRED —— ICIACY 

SYNCACHE (AICS) AND AICS RELATED CO-PLEX (ARC) CAUSED BY THE HUMAN ~it 5 ...' 
DAUNDCEFICIECY VIRUS (HIV). THEREFORE, PATIENTS ON ZICOWOUE SHOULD BE lu ETE 
UIDER CLOSE CLINICAL CSSERVATION BY INDIVIDUALS EXPERIENCED IN THE TREATMENT 1:2:: + 
CF PATIENTS WITH —— ASSOCIATES MITH NIY. THE SAFETY AND EFFICACY OF 8 |^ 
ZIDOVUDINE HAS NOT BEEN ESTASLISICO F (TS — Den ም Fe — IT. - * 
HAS BEEN APPROVED (SCE INDICATIONS AND USAGE). : ` 


PESCAIPTION:  RETROVIR is the brand nena 2 for zidovudine [former called. 

amcornymicina (AZT)], an antiretroviral drug active against human - 

irmunocaficiency virus (HIY). RETROVIR Capsules are for oral acninistration. | 

Each czpsule contains 1C0 mg of zidovudine and tha insctive ingredients corn * EA 

staze ch, magnesiua stearate, miczcorystalline cellulose, and sodium starch - ርይ rus 
giyeslat2. The 109 mg enpiy hard gelatin capsule, printed with edible black ጋ. 

inte, consists of gelatin, titanii 926552) and other ingredients. The blue -- - 1 





tcnd around the capsule Consists of get tating FDEC Blue Ib. 2 ang other — 
ingredients. — : . | , SU 
Te chenical name of zicowstine is Y aito deanna it has the 
follewing formulas ^ 





welgnt of 267.24 caltons anc the molecular formula ue 


CLIMICAL PHAFMACOLOGY: — is an inhibitor of the in vites replication 
Of sone Tetcoviruses including HIV (also known as HTLV — — Or AW). - 
i Czug is a thymidine analogue in which the 3'-hydroxy (-0H) group ls = . 
faced by an azico(-Ns) grcup. Cellular thymidine kinase converts :- oir no- 
Sistas into zidovudine moncphosphste. The moncphosphate is further - 
ecnverted into the diphosphate and triphesphate Cezivatives by cellular = — 


Ziccvucine is a white to belga, odorless, crystalline solid with a molecular LUE | 
| 
— kinase and peser by other cellular enzymes. አር B — D | 


——€———— 


— interferes vith the MV viral RNA L dependent DNA Polymerase, - e 
"(reverse transcriptase) and thus, inhibits viral replication. -Zidovudine ^ 





` triphosphate also innibits celluar CX -ONA polymerase, but to ፳ lesser 


degree. In vitro, zicovudine triphosphate has been shown to be — 


Anto growing chal ains of CHA viral reverse transcriptase and to a much. — E. 


pl 


ሥ፦ 
ያ 


ዘ 


has the in vivo antiretroviral cti -in humans. 8 infected — 
en te ICAL TRIALS Section). = uva ia: E 


^ gmaller extent by cellular -DNA Le “When incorporation 95525, the E a 
- DNA chain is terminated. -- — ` l X Ll 
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zidovudine and the clinical response to therapy ' has not been eid ው ቸቸ 





የ — መቸ 








— መመ . -:-ጢ. . = 
Zidovudine blocked 90% of detectable HIV teplication "n Mito. at 
concentrations of < 0.13 ug/ml (2056) when added shortly after 14565 — 
infection of susceptible cells. This level of antiviral effect was observed . 
in experiments measuring reverse transcriptase activity in H9 cells, PHA -.-.-. — 
stimulated peripheral blood lymphocytes, and unstimulated peripheral blood | ou umo 
lymphocytes. The amount of drug required to produce a 50% decrease in . ; 
supernatant reverse transcriptase was 0.013 ug/ml (Io) in both H9 cells 
and peripheral blood lymphccytes. Fartial inhibition Of viral activity in a “ው a 
cells with chronic HIY infection (presumed to carry integrated HIV DNA) ~~ 3-2. 7 
required ccncentzations of zidovudine (8.8 ug/ml in one laboratory to 13.3 . ኣ. 
ug/ml in another) which are approximately 109 times as high as those necessary : 

to block HIV replication ፈስ acutely infected cells. Because a limited mmber ...... 
of virus isolates have been tested for sensitivity to zidovudine, these MN LE 
results may nct accurately reflect the padre de xdi juin — — E ww 
disease in the general population. . : ; unes eie 


— EHE 





- [dele E tU. . ጓሎም. +. 


In addition, sensitivity results very ረውን cenending upon 1 the bpt tine P 
between virus infection and zicovudine treataent, the particular assay used, © ..- 
the cell type employed, and the laboratory pez — the test. 


The maior. metabolit e of ziccvudine, 3' -azido-3' <teoxy-5'-0- Sige — 
nuzonsylt hymidine (GAZT), does not innibit HIV replication in vitro. GAZT  -.-.-' 
6265 not antagonize t^e antiviral effect of zicovudine in vitzo noz does GAZT. . 
compete with zidovucine triphosphate as “an inhibitor — Teverse 

transcriotase. : 


Development of resistance to zidovudine has not been studied. The frequency 
of zidovudine resistant isolates existing in the general population and the . 
rate of appearance of ziccvudine resistant viral particles during treatzent — 


saks na 


ርን . i . ta. ሽ - -a tT 
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The qPiiotoxicity of zicovudine for various cell lines was determined using a l 
call growth assay. IDeg values for several huma: -ell lines showed little — 
growth inhibition by zicovudine except at concentrations 50 ug/ml. 

However, one human T-lymphecyte cell line was sensitive to the cytotoxic - 
effect of zidovudine with an IDs, of 5 ug/ml. Moreover, ín a co Sone l 
unit assay ርክ to assess the toxici? ty of zidovudine for human 

Marrow, an ፲550 value of 1.25 ug/ml was estimated. Two of six cell 

Cultures tested were found to be sensitive to zidovudine at 5 ug/ml or less. 


















"feovudtne h has — &cti vity — soze memalian retroviruses in x 
+7 acditicn to HIV. No significant inhibitory sctivity was exhibited against a 
ET variety of othez hean and anizal viruses, except an ፲056 of - ug/al - 
` against the Epstein Barz z vum, the clinical 2 significance of wien Is not 
* IDO at Mis tics.. 2: EM — — ኣመ N = ^ * 
2 A ኹለ follewing used. activities of naa ከ858 been — F 
“y= x ደስ vitzo but the clinical significance is unknown. Many Enterobacteriacese, 
cp, including strains of Shicalla, Salmonella, Klebsiella, Entercbzcter, a." ` 
72$ 7. ELtssbecter, and Escherichia coli are innibited in vitro by low ‘concentraticns . 
> Of zicovudine (0.003 to 0.9 uj/al). Synergy of zidovudine with trimethoprim 
Y has been cosezved against sona of these bacteria in vitzo. Limited data = 
"^ suggest that bacterial resistance to zidovudine develops rapidly. - Zidovudine. 
has | no activity sgalnst gram positive orgonisas, ancerotss, mycotacteria, OF 
fur. gal pathogens including Cercida albicans end — neoformens. :. 
Alth ugh Giardia lenblía is innibi bíted by 1.9 ug/ml o zidov , no 5) 
. was 952 ez ved agains E orner rots zoal —— D 5 
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ES Pharcscokfnatiesi "ma phazmacoktnetics of — has bean evelustes | in 22 ; 
scuit niv-inrected patients in a Phase I doss-escalation study. Cohorts of ጋ... 
to 7 patients received 1 hour intravencus infusions of an investigational -- 2 Mn 
foz-ulaticn of zicovudina ranging fron 1-2.5 mg/kg every 8 hours to 2.5-7.5 - - . ee “. 
ፎ2/፡2 every 4 hours (3 to 45 eg/kg/cay) for 14 to 28 days followed by oral . 
Cesing ringing fren 2-5 ng/kg every 8 hours to 5-10 mg/kg every 4 hours (6 to — 
eg/xg/cay) የ62 en ecciticnal 32 cays. After oral dcsing, zicovucine vas -—— 

is rapidly absorted from the gastrointestinal tract with pesk ser > - ute 

¿concentrations occurring within 0.5 to 1.5 hours. Ocse-indepercent Kinetics EU 

was Cbservcd over the rsnz2 of 2 mg/kg every 8 hours to 10 mg/kg every 4. —— 

hours. me zidovucine half-life was between 0.78 to 1.93 hours. psu NE 


.. «m d) e 





Stezdy state serua concentrations of zicowcine folle chronic oral. 

3° gcainistration of 250 seg every 4 hours (3.0 to 4.7 mg/kg) were determined in 

; 20 patients (body weight ranged fron 52.7 to 83.6 kg) in a Phase II trial. 3E E 

: Kesn 555527 state prsocse and 1.5 hours postCose zíiCovudine concentrations .  ፡.- 

:  weze 0.16 mcg/ml (range 0 to 0.84 — and 0.62 — ibat 0.05 to ጊ ይይ | 
ecg/nl), respectively. : ፪ሽ l 
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Zidovudine is ጀ=25227 estatolized to | Fa zico-3" — ጅ- ———— 
mozonsylthyzidina (GAZT) xhích has an apparent half-life of l hour (range 0. s. 
ta 1.73 hours). Follcving oral &Coinistrzation, urinary recoveries of 

: zicovedine end GAZT eccomied for 14 and 745 of the 6553, respectively, and . 

y the tctal urinary recovery avercced 9CX (range 63 to 925) indicating s high - TU" 

: 5, Gegise cf &bsorpticn. As a result of first-pass 5513061153, the — oral: 

: capsule ማችን of zidowadine is / 6% (range 52 to — m ሽ 


— —— — 


— 815528 protein binding is 34 to 365. +: 
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gu we ic bota D orb መር Mc « “መ 
4cditional pharaacckinetic data following intravenous dosing indicated ER 
.. zicovudize half-life of 1.1 hours (renga 0.48 to 2.86 hours). . Total — 


rui E -clearance averegod 1500 ml/min/70 kg and the apparent volune of distribution ^ 
— was 1.6 L/kg. Renal clearsnce is estimated to ba ACO al/min/70 kg, indicating : 


`] measured at 2 to A hours foll intzavenous do of 2.5 ng/kg Lah 59. M 
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dose-independent kinetics over the rangs ዕየ 1 to 5 mg/kg with à mean" 


gicnerular filtration and active tubular secretion by the kidneys.- — 






ታ == AM Ls EaD ጅጅ E ore ... t: I 
e zidovudine 6292209626 fluid (CSF)/plasna concentration ratio measured 
; 1.8 hours following oral dosing at 2 mg/kg was 0.15 (n = 1). The ratios - ..- 


Sky were 0.20 (ns 1) and 0. e (n » 2), respectiv y: i: 
IMDICATIONS AND USAGE: RETROVIR — are indicated for the "mánaconsnt o of. 
Certain patients with symptomatic HIY infection (AIDS and advanced ARC) who. 
have a history of histologically confirmed Pneuocystis carinii pneumonia - 
(PCP) or an absolute ኤና cell Ca) count of less than — in the 
pezipheral ደ is au: Uc n: e a aoe * 


This indication is based ya on the Sesulté ofa — — 
double-blind, placeto-controlled trial corducted at 12 medical centers iun the :: 
United States in which 281 adult patients with AIDS or advanced ARC were -i 
stucied for an average of four and a half months. Additional data have been ~ 
collected on as pproxinatel y 80% of these patients who have received 2idovudine ` 
in an open-latel extension of this tzial for an avez age of T more monens E 
(See CLINICAL TRIALS section). - x መ peg TAI. 
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- DES is “ሄዳ - - ,፦: 


In the placebo-contzolled ‘trial, ar patients. were — at a dose of 250 ag — 
czally every four hours. Hematologic toxicity resulted in dose reductions or 
discontinuations in 49 of the original 144 zicovucine recipients by the time * 
the placeto-contzollej trial enced (see — REACTIONS. and DOSAGE AGE AND 
ADMINISTRATION — NM : | 


CCNTRAZIOICATIONS: . w Lei butegli 





There are no known — —— to the use of RETROVIR — se i 
but extreme cauticn should be exercised in the acainistration of zicowdine to . — 
patients who are — or intolerant to the dle of the 5 E E — 


we 
- — tu e oreet - 
ana -> 5 . ? % ሠ ‹ 


mF ^ SU ee, Ee Pow v. . 
Fort a Meg OTe 3 UM X 5 2: . "a ።፡ .. UM . ane 





Y oy a ^et — B .-. "E 
^ -- ሸመ... መእ. 





Zidovudine ተሬ been carefully studied in fever than 200 saris a. 
HIV-infected patients for less than 6 months curation. Therefore, the full - 
safety and efficacy profile of zidovudine has not been completely defined, 
particularly in regard to prolonged use, and especially in HIV-infected 
individuals who have less. advanced disease (patients with Ts counts — m 
than 200/om7). ^. BO 5242 3. rake e e UM — 


| Zieovuding ehzuld t — vit ከ tal — in — wo. have’ | 


 &£zny esses required dose adjustment, discontinuation of zidovudine, and/or ^. E 
 blezd tzcns?usicns. Frequent (at least every 2 weeks) blocd counts are 05 07 


P 








63፲22ጃ ርር:2222=1455 evicsnesd by granulocyte count < 1000/02) or 4 

hesegletin E 9.5 ga/dl. In the plecebo-controlled study, annia. and s 
hs rare the most toxicities observed red fdverse 
Raccticns ብ ; ሺ 


$1gnificcnt ena i most — occurred after | 4 "te P weeks, of — and in 


strongly recommended in patients taking zidowdine. If anenia or neutzcpenia Dus DRE 
Cavelops, 65525 ad justas ents may be Tacessary (see Dosage and pep abe leaded ; 
ocninistration of zicovudina with other drugs 5025912259 5ሃ ‘glucuronidation ; 
wuld 52 avoiced because the toxicity of either drug may be a — 
Drug Intoractiena under FRICAUTICAS). Zidovudine recipients who used -ori 
— *7*— en during the controlled trial had an increased incidence of A 
eutsoponia — appeared to te pore eed with the Guration of "acetsninophen ect 





usa. EA - un a der e. deu Sigg ae dos hea ካር m sb pot ከባ... 
- " * — —— — SR D Ande imm — መው E qur fa gs vna GN » EN 
፪ሽ af dE. d : . .ሩ ‹ A - : v. des 
ይ:ፓ=።፤፤፻፲ "S ሽ Ee SS m e . E mE — rm MEN "ote 
- «nf. * CDM 2I . Blase WU uen መ ውው ር Sat A 
fcu : ` ý : — MIU — t ር NEN ee Tie — 


Zidovudine is elininzted fica the — T ty by renal excretion fcllowing - .. 
የ ER in the liver (glucuronicction). There are currently no data . . aat 

vailable concerning the usa of zicovudinre ፈስ patients with impaired renal or œ- 
—— c — and such patients may be ata greater risk ef Freue "ien. 
zicovudine. l 


Prolonged treatment with zicovudine nay possibly result in selection of oU inl Pet 
resistant viruses that 557 ስዕኒ — to ን pont ined Elaine Den uM AE 
Infomation for Patients : ee 
Ctsvucine 15 not 8 cure '%፦ HIV infections, and satiate may as — 
ilincsses Including eprsrtunistic Infections ssscelated with AIDS and ጽር: - m e 
pazziculezty after 4 months of therapy. Therefore, patients shculd be suas : 
to seek modícal care fer any significant change in their pealth status. : 


Fiutients should be informed that the major toxicities of zicovudine are 
Crcnulccytescnia and/or encala. They should te told that thay may require | 
transfusions er dese podifications including possible discontinuation if ... ፡. 
toxicity caveless. They stculd be told of the extreme izportance of having — 
their blood ecunts followed closely while on therapy. Mey shoulg be - Gp 
eautisned stout the usa of — — ICNS cist cay ኞች ue toxicity PE 
of zicovuine. - ፣ . - 2 አን ] 
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- RETROVIR Copsules are for oral ingestion only. "Patients Should be told or the 
importance of taking zicovudina exzctly as prescribed, and that acninistration 
every 4 hours includes cosing around the clock, even though it may Interrupt . 

- their norzal sleep. They should be told not to snare medication and not to` ~ 

,excood the rocSimarnded doce. They should be told that prolonged . : S 


A 


 ecninistratien nay t2 — RE even — the long tem effects are unknown 
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"Patients should ba 09ሀ፡487 that dido dins ‘therapy does not reduce the risk’ ‘of 
tronsmissicn of HIV to others — — contact er blood PATPAT ns 











Orua Interactions Pe '፦: DEI DÜ r4 si 
The intezaciion of other dzvzs with 2icowudine t has not been studied ina a is 

systemic manner. Coccninistration of zicovudine with drugs that are — — 

nephrotoxic, are glucuzonidated, interfere with RBC/WBC number or function, € er 
affect CNA replicaticn, may increase the risk of toxicity. Such drugs .- zz 
inelud2, but are not limited to, trimethoprin-sulfamethoxazole (TWP-S4X), - 
pyrimethamine, Czpsona, pentzzicine, amphotericin, flucytosine, vineristine, — 
vinblastine, adzizzycin, interferon, gancyclovir (OPG), 8 clovir, :.- 
&cetanincphen (Ses Warnings), incomethscin, end aspirin. iss data weit 
that proseneció may relus2 renal excretion of —— LA ses 


x — * 





Corcinzccnocis, Mutersnosis, Inssiment of Fertility: -.፦--፡።.- e UM UU 
ben sete carcinogenicity studies of z2icawdine in animals have not der 

cna. However, in en in vitro mammalian cell e ves DE zicovudine 
vas positive at concentrations of 0.5 ug/ml and higher. - A ISO 





iS) evicence of mutagenic! ty (with or without metzbolic activati ion) was ማሃ. 
odserved in the Aces Salmonella mutagenicity assay. In a mutagenicity assay zi 
conducted in LS176Y/TK*/" mouse lymphoma cells, zidovudine was weskly - — 
mutagenic in the absence of metabolic &ctivation only at the highest ^ - x i 
concentrations tested (4000 and 5030 ug/ml). In the presence of metabolice -...-- 
activation, the drug was weskly mutagenic at concentrations of 10ር0 a and | 
higher. In an in vitro cytegenetic study performed in cultured human . — 
** tes, ziccvucine induced dose-related structural chromosomal 25.75. 7 777707 
trormalíties at concentrations of 3 ug/ml and hicher. o such effects አ were 
የ6522 at the two lovest concantraticns tested, 0.2 end 1 ug/al. In an in vivo 
cytozametic study in rats, civen a single intzavencus injection of zicovucine ne e. 
at coses of 37.5 to 260 mg/kg, there were no treatzent-related structural or e 
faserical chienoscnal alterations in spite i PM. levels zat. were as oe Qiu 
as 455 ug/al five nirutes after dosing., nes EUN. ; ; Es ut 








a ኋ= ያ. 


| Effects of zidowudira on fertility have set ; been studied. . : 


Proc ancy: Precnancy Category C. An oral teratology study 5 — rats 
Using 62525 up to 20 times the hunan cose has revealed no evidence ee ከ322 te 
the fetus due to zicowdine. Teratogenicity testing and other - -፦ 
reprocucticn/fertility tests in animals have not been completed. dt is not 
known whether zidovudine can cause fetal harm when administered to a pregnant 
woman or can affect reprccuctive capacity. Zidovudine should be given to a- 
pregnant women only if clearly needed. E M. : 
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E E wessing taihara: ‘It is not known whether zidovudine is excreted in human 
Bu Ezcaus2 mony drugs are excreted in hunan milk and because of the `- 
potenti ial for sericus zZverse reactions In nursing infants Prea zidowdine, ` RA 


, £2thezs should ts instructed to discontinue — if — መ Teceiving 
> es «Movit ak oie ess 
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፡ PST REACTIONS: The cost — adversa events and stromal 1555281927 ፡ 
M — reported In the placebo-contzolled clinical trial of oral zidovudine -.-- 
acninstcation in 223 patients (144 patients zicovudine; 137 patients placebo) " 

were grcmulocytcrenia and anenia. The frequency of these adverse events is =. : 
“shown in the ee table: 1 TAE ANE STRE oe ለም E 






Deccuss sone patients were anenic and/or leukcpenic before starting therspy " RS 
with zidovudine, an alternative methed of assessing Cacreasec marzow function 


soy ba core appropriata, such 85 exanining the degzee xd change when — 
baseline, shown in ue sanie — | : 





MM 





— — 


“The Manis ters 253266 | to ba ‘the result of — DA | Sepidcation in. D$ II 
"erythrocyte precursors as evidenced by increasing mecrecytosis (cv) — on +. 
.. Grug. In patients who Cevelepzd significant snenia, dose recuction did not — 
..... eliminate the need for transfusicns. All patients who hed dose recuctions for E A l 
o gnonts eventually required — disccntinustion of zidovudine. ies 
patients cevelesed neutropenia ( €& £09/023) without significant sneaia. — 
many of these patients crertocyes counts increased despite continued - .. ---...: 
" gicovudine acninist= zation — at a recuced dose)... tlc 7d 











/ The following table Sucrazizes those reported adverse events which occurred in b 
at lezst I of — m either the aoe or dares ‘Groups. E — fal 


EN de Ty. 
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Less frsquent adverse events which cccuzzed in ፌ 103 of patients treated with 
ziccwcine include: asthenia, Ealcit2, dicphoresis, crost pain, cnills, flu . - 
€ syndrome, generalized pain, cough, flstulence, Cyspspsia, urinzzy freg ats — 
P —— — less of pental scuity, bsd taste in ecuth, com, emenselcta, back —— 
pein, blescing gums, blurred visicn, body ccor, confusicn, constipsticn, ~,o Ooo.. 
dysphagia, dysuzi a, ecema of the lip, eccna of the tongue, exct. ional lability, n 
epistaxis, eructstion, hearing loss, hoarseness, hyperalgesia, ^. ooo o0 
' lycchacencpathy , mouth ulcer, muscle spasa, pharyngitis, photesienia, — 
polyuria, pruritus, rectal henzrznsga, rhinitis, sins — ዓው tremor, - .. 
twitch, urinary hesi ee — SE &nd — EP uci 
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CVEROCSASE: No cases of acute overdosage have been reported. If ovezcosace : 
cccurs, intensive cbsarv-ticn for marrow suppression with transfusions end | IF 2 
protective measures for granulccytopenta may be 626252 until marrow function - 
retuzns. Although other nuclecsice analogues have been partially removed ከሃ i= 
peritoneal or hezzclalysiís, it is not known whether zicoucire can be removed ^ 
in UMS manner. À 





COSA RD REITNISTRATION: dih 5፡5 qu UV ር A — 


- The currently recommenced starting Cose of zicowdine in batients "i whca the 
Crug is indicated is 200 ng every 4 hours arzund the clock. Although all f 
pationts in the contzolled eificacy trial were begun on 250 51 every 4 hcurs, - 
this — of capsule ís not currently marketed (ase CLINICAL TRIALS 
£ecticn). 
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Careful Eonitori ng of በርቂን 911 indices | every two — is recomended in 

092=22 to detect the cevelopzent of sericus nenia and neuticpenia. In 
patícnts with hecatolcgic toxicity, reduction in hemoglobin may occur as early 
as 2 to 4 weeks, and neutropenia usually occurs after 6 to 8 weeks. 


[2359105016 toxicities appear to be related to dose and Guraticn of therapy. 
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“Cesa — e1chificint eb — Tug /L or reduction. po 
_ of 3253 fzca baseline) and/or significant neutropenia (neutrophil count. 
. ef & 759 522 or retien of » ci fica besolina) may require a dose -= -` iU, 
0 Log Ant 35225 ፊዕክ until sone evidence of cartcy recovery is observed (this hay ta PE. 
_~ fez a pocic of up to 2 ፍ22:2). Alternatively, for significant &nexia without — 
 Meutzczcnia, red blesd coll troncfusicns may 53 cZainistered without a. PU, 
* ge¢ueticn in tha Cocc;3 of zicaucine. In this pe hezstolegic indices ^ — 7 
. $hzuld ከ2 monitored wcskly end 625525 reduced 1f transfusion requirements `). - eie 
D. * {revease. For neut eressnia without significant enenda, the dese of zicowdine - 
= °° pay Be recused or disscntinved until recovery of cosnulczyte count coc: 
: Rites 2 to 4 weeks at a reduced cos2, Qzc2uzl in2rezsos A * ፤ ሻርጃ 
, Gepending cn hematologic — &nd — ዝክ ቁር ። 
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T2 — Eu — Sr. — cont "relied eet oh ርክ esac! — of 160 AICS — 
(cs Rot2zvir end 75 ይ2222=2) «ho hod recovered fies their first enisoda cf * ት 
ይደ pita the —S four ecnths, &nd 121 ARC patients (52 Retcevir ^ — 
cna 62 plocio) with multiple signs snd synpicas of HIV infection, — i 
ummmut2ocus Candidi:cis ይስሮ/62 unzxplained weight loss (>10 or) 15 lbs) of : 
peice boży weight. ALL patients hag evidence of impaired cellular imanity —— 
with en cicence of delayed eutsnesus hypersens stivity end à cecressed mates 
of ፐ=ዮ 22222 (Ta) lyeptccytes in tna perícneral circulation. Tes hunczed 
tucnty ena (703) of all patients hog fezor than 200 Ta cells/ra? at entry | 
: (SZ cf AICS patients and 563 of ARC patients). The tzial was stopped in - 
UU Santontes 1922 beceuce cf a significznt recucticn in mortality in tha 
ziccvecine grcu ፎ=225223 to the plesets gro; tefosa all patients had * EN — 
lotes tha plowed 25 Kecks — seatment duration ranged fron ` 
12 weckt te z 5, inira 8 525ስ ጠመ Guraticn of r anc oe m A 
SAREN pa “”. — te a ር * 
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hesinistessticn of zicowctina resultes in 8 masc cortality rota in thi ‘ 
cial with 19 d2aths in the contra Bl 625.2 ede in Ug RERNA QUE an 
scsccntly des ta Cc2z222tunlstlc infecticns or other esmplications of. ” - 
- MEV Entcsticn) at the ting the total enced (p<.COl). All but ene of tec 
0:5 cccuzcod in patients with fever than 200 T, calls at entry. A 


- ይረ:26ረ222=52ርበ of zicovitine ፻22=20 the rick of acquiring an ALES<efining or 
dn poticnts with Ta cants less than 2000) st entry. Curing the first 
5.2 wcin3 of treatsent, the mcer of OIs dispros<d in the HE end — 
; plcccts graps were sínilar (twelve in each group). After six veeks, 33 -..- 
C ፤ ኗ=2252 231 placeto recipients experienced st least ene cpportunistis infecticn 
ex persed to 12 ecditicnal patients treated with ricovudina. FC? ess ty far 
the nest eran 01 ደርቁ ሜስ both treatment groups. — : 


Ta Cavelezuont of Kaposi's sarecza during the controlled trial was mot 
eicnlficontly diffaznt - in the ziCovudins aroun ecarared ቅቆ +n- 07 
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(Co Ufuneticnol ability chile in tha placeto group it tended to declina. 






Patients ne — cias ፡ did Getta than the placebo group 
in terms of esveral loss Cofinitive 6655:255 of efficzcy. Most of the © — 
| patients entered tha study with high Kerrofsky pervurcscnee scores, 8 messure " 7... 
- :6የ functional ability. Cn yen zicondinge recipients retained this cd — ጊም 


Zicovwins recipients tended to maintain He 3 ። — placebo - 
recipients toned to losa vetgnt. Ie a ፡ 
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Pati ents fucsiving ‘zicowsdine experienced 8 codest but stotistically አክ e e 
significant inczezce in peon T-helper cell counts cczpared to the piscsbo - ; ' 
Sp” within & weexs of entry; tha significance of this finding is unclear ai : 
2 T4 counts declined sgain over the course cf the study. fpprexinstely ` 
8 quarter of the zicsvcire recipients develcred at Jesse a a bo — petit UM 
response to — hypersensitivity skin 16505. TM y 
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Altheuzh zicovudine is 555:ፎ=2 to exert {ts beneficial "effects ክር ርህ | 
HIY replication in vivo, an antiretroviral effect of the drug was not --- am 
— sted in this tz s trial Gespite frequent cultucing of the peripheral ከ1556 Li MES 
prozytes for HIV. Hovaver, the mot^o2s used kay have been relatively ae 
—— in — difference rences in the ee of — nece 
TUS. 
AS tha — of 1 tha — ውንም trial, bali ‘tn both trestaent 
curs xcr2 offered the ction of enrolling in an uncontzolled extensicn ES 
pociccol in which all patients received cpenelatel ziCovuzine at a cose of -.- -..- 
262 53 every four hours. A slightly lever dose than that used in the BET A 
pero portion of the trial vos chosen becuse of concern stout - CUN 
Cumulstive tolcgic toxicity st 250 cg 9 ah; precuction of a singe | ፡ p 
strength 100 cQ czpsule was begun ni 62552 — conserve — and — y uU 
greater flexinility in dosing. l Co ; ————— 
Cra hundred and twenty-seven (127) patients originally assigned to wi. E U s 
and 109 patients originally assigned to placebo elected to participate in te. 
ር=ግ-=2 2531. pretocal after the placebo ara was discontinued. Over the 
following five gonths, 11 additional deaths have occurred and 40 more patients 
ero) the original Retzoviz recipients have developed an AIDS-Cefining OI as 
cf Fezruczy 33, 1587, including tvalve pztients who have Cevelozed two cz pore . : 
CI's while on zicovdine. Thus, in the cshort of 144 patients originally . . : - - 
rerecalzcd to zicovuding, a total of 12 deaths and 76 023 in 64 patients hod y 
tean reported as of February 13, 1587. The grow was treated with zidovudine 
fez én &vercg2 of 38 weeks, with 853 of the original group coxpleting at least .— 
. 32 weeks of tzeatzent. patients €) rezaln on therapy as of > 
. Fezzuzzy 13, 1537. Of the —— _ patients in the original zicowdine grap  -:-.: l 
eho ent2rod the placsbo-centsolied trial, 5 continue on therapy without -- - Ul 
"dose Ecdifications for toxicity. The risk of acquiring an OI inezszsed after i 
18 weeks of therapy coapared to the lower risk period between six and eighteen 
wezxs. Tre risk of death also increased after 18 weeks. 7 Counts have we 
continued to — cal 8 sear value of at — LAC 16 — 
and at 32 week f . : 
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